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TEL.  ADDRESS:    "LOCO.,    LEEDS." 


HUDSWELL,  CLARKE  &  Co., 


RAILWAY    FOUNDRY     LEEDS. 

LOCOMOTIVE    ENGINES, 


LTD. 


Of  all  sires  and  any  gauge  of   Railway,  of  greatly  improved  Construction,  for  Main  or  Branch  Railways,  Contractors, 
Ironworks,  Collieries.     Prices,  Photograptis,  and  full  Specifications  on  application. 


SOLE    MAKERS    OF    THE    "  RODGERS "    PULLEYS    (Registered). 
Wrought   Iron  throughout.   Rim,  Arms,   and   Boss. 

ALSO   "ETCHELLS"'    NON-DRIP   BEARINGS,   SHArTING,    AND   ACCESSORIES. 

MILLING    CUTTERS. 

High  Speed 

or    ^       .M 

Ordinary  5teeL 

E.  G.  WRIGLEY  8t  CO.,  Ltd., 

Foundry  Lane  Works, 
SOHO,    BIRMINGHAM. 


PATENT  PAPER  PINIONS 

FOR   NOISELESS   MOTOR   DRIVES. 

MACHINE-CUT  GEARS 

Of   ALL   DESCRIPTIONS. 

THE    REID    GEAR    CO., 

Linwood,    PAISLEY. 


NoVEMliER   10,  1005. 
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Mr.  C.  H.  HUGHES.  M.I.Mech.E., 

Coosaltins  and  Organising  Engineer  for  Water 
Works  and  Industrial   Undertakings. 

19,    OLD    QUEEN    ST.,    WESTMINSTER,    S.W. 

reUphoneNo.:  5754  Bank.  Write  for  particulars. 

A.    MOUNT=HAES, 

M.I.Mech.E.,   M.I.M.E., 

Consulting  and  Mining   Engineer  for  Ore   Dressing 

Plants  of  All  Classes. 

II,  IRONMONGER  LANE,  LONDON.  E.G. 

Tel    .\(i(l:'-5S:  •■  DRE^S[^■G■-.  London."        Telepiione  No.  :  27?  Central, 

« 

« 

« 
« 


NEW   BOILERS 

READY  FOR    PROMPT    DELIVERY. 


3 

I 

« 

« 

f 

« 
« 

♦  JOHN  THOMPSON,  Wolverhampton 


bize.  Working  Pressure. 

One  Thompson  Boiler,  ^o  ft.  by  8  ft.  6  in.  for  160  lb. 

Three         „  ,,  30  ft.  „   8  ft.  6  in.  ,,  120  lb. 

One            ,,  ,,  30ft.,,   8  ft.  6  in.  „  100  lb. 

Three        .,  ,,  30  ft.  ,,   8  ft.  „  120  lb. 

Six              „  „  30  ft.  ,,    8  ft.  ,,  100  lb. 

One            „  „  28  ft.  „    7  ft.  „  140  lb. 

One  Cornish  ,,  20  ft.,,   5  ft.  ,,  100  lb. 

.Ml  sizes  of  Vertical  Boilers  from  2  to  20  n.h.p. 


* 

* 


PUNCHING  & 
SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS. 

DAVIS  &TRIMROSE, 

Leith  Ironworks,  EDINBURGH. 


TRA NSPOR TERS. 

See  our  Advertisement  appearing  Nov.  24th. 


TEMPERLEY    TRANSPORTER    CO-, 

72,    Bishopsgate    Street    Within,     LONDON,     E.C 

Ttler'i'jne  :  3115  London  W.i".  Telegr.ln-.s     "Transum". 


Miscellaneous 


PAGE    6    ROWLINGSON. 

Chartered  Patent  Agents. 

Handbook    ol     loformatioo     Free. 
28.    NEW    BRIDGE    STREET,    LONDON,    E.G., 

And  14,  St.  Ann's  Square,  Manchester. 


1NNES-DOBBIE' 
INDICATORS. 

In  Two  types  :  External  and 

Enclosed  Pressure  Springs. 

Each  made  in  several  forms  and  sizes 

to    suit    all     speeds     and     pressures. 

Special  Indicators  for  Gas,  Winding. 

and  Ammonia  Engines,  and  for 

Motor=Cars. 


Adopt' 
and 


DOBBIE,  MclNNES,  LIMITED. 

»ch,      45,  BOTHWELL  ST..  GLASGOW. 


BABCOCK    it    WILCOX,   Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Br.ilers  are  in  use  throui^hnut  the  world  in  Uic  extent  ot  4,700,000  h, p. 
generatinji  steam  for  all  purposes,  and  hied  will,  all  kinds  of  fuel. 
Sfif  our  Adverlisetneiit  appeal iti^  Xo',\  z^th.  pa^t:  t,-/. 

HEAD    OFFICES— Oriel    House,    Farringdon   Street,    LONDON,    E.C. 
WORKS- Renfrew.  SCOTLAND. 


WAY600D  LIFTS 


APPLY  FOR  CATALOGUE 


FALMOUTH    ROAD,    LONDCN,    S.E. 


HEAD,WRIGHTSON&CO.,Ltd., 

STOCKTON  .ON.TEES, 

for  all  kinds  of 

Colliery  Plant  &  Mining  Machinery. 


M.  GLOVER  &  CO.,  LEEDS, 

SAW   MILL    ENOINEERS. 
"IDEAL"  GUARDS,  BENCHES,  SHARPENERS, 
FIREWOOD,  and  LIGHTER  PLANTS, 
Saving  In  Wages  alone  means 

A     CERTAIN    LARGE      INCOME. 


1?^ 


standard    01 
the    World. 

J.H.WILLIAMS 

&  CO.. 

Drop-forgings 

only. 

Brooklyn.  New  York 
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IT  is  not  only  in  America  that  engineers  need  10  organise  an  efi'icient 
advertising  campaign.  Tlie  necessity  is  as  great,  or  more  so,  on  this  side. 
To  meet  such  conditions  the  British  Advertiser  Srr\'ice  Bureau,  of  Queen 
Anne's  Chambers,  Westminster,  specialises  in  advertising  for  engineers. 
They  undertake  to  conduct  a  firm's  advertibing  in  the  same  way  as  would  a 
department  of  the  concern.  They  prepare  copy,  draft  boolilets,  circulars, 
&c.,  but  differ  from  an  advertising  agency  in  the  important  feature  that 
they  do  no  placing  ;  rendering  only  service  for  which  they  are  paid  by  the 
advertiser,  they  leave  the  actual  purchasing  of  space  and  printed  matter  in 
the  client's  hands.  Several  large  engineering  concerns  have  already  availed 
themselves  of  the  facilities  thus  afforded,  and  others  have  signified  their 
intention  of  doing  so  when  existing  arrangements  expire. 


Brass  Labels&Time  Checks 

Mftrks,  Name  Stamps,  Branding  Irons, 
Sets  of  Letter  and  Figure  Punches, 
Embossing  Presses  and  Dies.  Seals, 
Brass  Name  Plates,  Stencil  Platrs. 
Moulders'  Letters  and  Figures  in  Great  Variety 


ED.  PRYOR&  SON,  68,  West  Street, Sheffield. 


BRETT'S   PATENT  LIFTER   CO.,  Ltd., 

COVENTRY,   ENG. 


Speciality— 


FORGING     PLANT, 

See  our  Advertisement  appearing  Nov.  24th. 
SEND  FOR  LATEST  CATALOGUE. 


HIGH-CLASS 

MACHINE    TOOLS 

In  st'ick  for  immediate  delivery. 

THOSrwTWARD,  L° 

Albion    WorHs, 
SHERF-IELD. 


Miscellaneous 


J  TOMEY  &  SON'S 

'"^  EUREKA  Gauge  Glass 


A  S-=3         1853      '^^-w  A 
J8IRNI  I  NGHAM. 


A  NEW  GAUGE  CUSS. 

Sanif..)^^.  Lists,  ami 
TestiiuoMils  oil  applicalion 

S.H.P. 

Tested  to        pof  Hiflh  Prtsiurt 

?=;o  lb.  Steam  ' 

Pressure.  BoMer*. 


WALTER  SCOTT,  Ltd,  r,X 

'  ENGLAND. 

Ma\i:factukers  of    .     .     , 

Rolled   Steel   Joists,    Channels,    etc. 

Mild  Steel    Blooms,    Billets,   Slabs,   Tinbars,    Rounds   and   Flats. 

Spectalitv:  TRAM  RAILS. 


RELIABLE 
FIRE  APPLIANCES 


CHARLFS  WINN4C 

^'     'f/DVA5  WOP.- 


Rochester  Card 
Bundy  Key 
Signature 
Journey 


1 


RECORDERS. 


For  further  particulars 
.  .  of  our  . . 


TIME  RECORDERS 


see  our  whole  page  Ad.  on  Nov,  24th. 


Recorders,  ltd.,  I71,  Quccb  victoria  street,  LONDON,  E.G. 


DO    YOU     WANT    ANY 

Press   Tools,  Jigs, 

Gutters,  Rimors, 

Gauges  9 

It  so,  send  vour  requirements,  and 

A.  FENGL  &  CO., 
ALTRINGHAM, 

will   submit  dcsiiin   and  price. 


Inventors'  Models  Worked    Out 
and  Manufactured. 


sTAMPJXiiS    10    THE    TRADE- 
TeleSrnni'i :  "  Fenel,  A'trinchani." 


WEST  PASCAGOULA  CREOSOTING  WORKS, 

WEST  PASCAGOULA,  MISS.,  U.S.A. 

Situated  on  Pascaj^oula  Bay  and  on  the  line  or  the  Louisville  and  Nash- 
ville Railroad.  These  works  have  been  in  operation  for  more  than  twenty- 
six  jears.  ORDERS  for  Creosotcd  Piles.  Telegraph  Poles.  Cross  Arms, 
Electric  Conduits,  Paving  Bloclis,  Sawed  Tiles,  and  Timber  I'ROMPTI.Y 
EXECUTED.  New  cylinders,  115  ft.  long.  Capacity,  one  million  feet 
per  month.  A. B.C.  Code  used.  Cable  address  :  Pierre,  West  Pascagoula, 
Miss.— Address.  JNO.  B   1.1.\DSEY,  Superintendent. 


J.    FREDK.    MELLING, 

14,  Park  Row,  LEEDS,  England. 

Iron  &  Steel  Bars,  Plates,  Sheets, 
Girders,  Channels,  Angles,  Rails, 
Blooms,  Billets.  &   Slabs. 


Write  for 
Section  Lists 
and  Prices, 


Telettrams  :    "  LEOATrov.    Leeds.' 


Ms^ 

TUBEIS 

JSm/^^^^t^^ 

1. SUPERHEATERS 

k"-/    .      ^^ 

^w^ 

Our  Spetlality 

•^'-- 

^Nlh 

Send  I. >i  particulars 
and  pri.  cs. 

Weldleee 
Steel  and  Iron 
Tubes,  Steam  Pipes, 

Hydrnvilic  Tubes.  Ac. 

- 

^ 

TUBES 

Ltd., 

^  ^^^^ 

Birmingham, 

NoVEMi-.i  li  lo,  1905. 
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Miscellaneous 


"ZECO" 
Brand. 


Blue  Planished  and  Glazed 
Steel  Sheets  for  Lagging 

and  Covering  generally. 


ZEITZ  &  Co..  21,  Lime  St.,  London,  B.C. 

INSULATORS. 


V 
A 
R 

N 


TELEGRAMS     s^'-^^     TELEPHONE 

•JESTOS'  *_i»  N?    1422 


,'EBONE 


HOLBORN. 


BONESTOS  MFG.Ci 


^         ,/jr        PRICE 
H     >.'*    &PABriCUL 


'22  ROSOMAN    St 

^   CLERKENWELL  ^ 

^       LONDON  ^ 


L 
O 


PABTICULARS 


ON  APPLICATION, 


ION.  f^i 


INSULATORS. 

RIVETS,  BOLTS,  &  SCREWS 

Of   all    Descriptions  and   for   all    Purposes. 


SEND     FOR     CATALOGUE. 


T.  D.  ROBINSON  &  CO.,  Ltd., 


Refuse  Destructors. 

Write    for    particulars    to :— 

HEENAN  &  FROUDE.  Limited. 

4,  Chapel  Walks,  MANCHESTER. 

Works:     MANCHESTER  and  WORCESTER. 

>/  ^*  ^4  >/  J*  ^*  ^*  y*  >/  >*  ^4  ^4  y*  2*  ^\J*  ^^J^^ir-J^^^, 
r^  *^  f^  tC  *C  f^  rk   fC  Y^  y^  *^  f^  Yr  f^  r*    *i  f*    '»•    f<   /*   ** 


DSRIBY'. 


•A, 


Hack  Saw  Blades 


u 


H.  G.  T. 

(High  Grade  Throughout.) 
Proved  BEST  by  Independent  TEST. 


Lists  and  Samples  Free. 

BEANLAND,  PERKIN  &  Co., 

2  to  8,  Neville  Street,  LEEDS. 


J* 


¥K 

J* 


^i^-*y-*JLJi,J*  JLJL.^*  ^'  J*  J*  2*  J*  J*  ^*  J*  ^^  J*   >>   »*   >*   w 
^*  *'^*-  fk    rt    fK  r*    *K    tK  rv  r^  ^r  fK"  fV  f^  f^  f^  r^  t^fCf^'^r'**^ 


Riveted  a  Welded  Steel  Pipes 


THOMAS    PIGGOTT    &    CO.,    LTD..    SPRING    HILL.    BIRMINGHAIVI. 


Send  for   Estimates. 


HARTNESS 

FLAT  TURRET  LATHE 


The  only  Turret  Lathe  with  Cross  Sliding;  Head. 

JONES  &  LAMSON  MACHINE  CO., 

"JUBILEE    BUILDINGS," 

97,  Queen  Victoria  Street,  LONDON. 


SHONb    PNEUMATIC    EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,   &c. 

Air     Compressing     Machinery 

FOR   ALL    SERVICES, 

H  UQH  E5^TaNC35TER 

16.    VICTORIA    STREET.    LONDON.    S.W. 


ED.BRAND/m 


,  Shahespearc  St., 
ANCHESTER. 


INQUIRIES 
SOLICITED 


TtUgraphic 
A  liiiress : 

Manchester," 


Wire- Drawing 

Blocks  for  all 

kind^   of    Metal, 


MODERN    WIRE-WORKING    MACHINERY. 

W'irc-W caving  Power  Looms^  Setting  Machitury^  Compute  Machinery  for 
Electrical  Wire,  Wire  Rope  and  Wire  Testing  Machinery, 
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Contracts 


»%a 


CONTRACTS. 

BURY  AND    DISTRICT  JOINT    WATER 
BOARD. 
TENDERS   FOR  CAST-IROX   PIPES. 
The  Board  invite  TENDERS  fertile  SUPPLY  and    Di.LI\ER\ 
of  3000  yards  (74  tons)  of  4-in.  diameter  CAST-IRON  TURNED   and 
BORED  PIPES.  ,         ,     .      .    ,  ,K„ 

Specification  and  Form  of  Tender  may  be  obtamed  from  the 
Engineer  to  the  Board,  Mr.  J.  Cartwright,  Peel  Chambers.  Market 
Place,  Bury.  Lanes.,  on  p.-iyment  of  ,^i,  which  amount  wdl  be  relumed 
on  receipt  of  a  bona  fide  Tender.  ^.        ,.         ^     . 

Tenders,  sealed  and  marked  "  Tender  tor  Cast-iron  Pipes,  are  to  be 
delivered  to  the  undersigned  not  laier  than  Wednesday,  November  15th, 

""ank  Street.  Bury,  JOHN  H.ASLAM 

October  lolh,  1905. Clerk  to  the  Board. 

REAT     YARMOUTH     UNION.  — THE 

Great  Yarmouth  Board  of  Guardians  are  piepared  to  receive 
3ERS  for  the  following  :—  „  ,  „,,  ,-„c 

CONTRACT  NO.   I.— TWO  STEEL  LANCASHIRE  BOILERS. 
Contract  No.  =.— ONE  SHALLOW  WELL. 
Specifications  and  all  particular?  may  be  obtained  on  application  to 
Mr     W     J     CakpEXTER,    A.M.I.C.E.,     South     Denes     Road,     Great 
Yarmoulh,  on  deposit  of  a  cheque  for  £1  is.,  returnable  on  the  receipt 
of  a  bona  fide  Tender.  .    „      .  ,-  .u 

Tenders  (endorsed)  to  be  addressed  to  "The  Clerk,  Great  Yarmouth 
Board  of  Guardians,'  Queen  Street.  Great  Y'armouth,  and  '""St  "e 
received  by  him  through  the  post  on  or  before  noon  on  the  14th  day 
of  November,  1905,  ,  .     ,  ,,  ,         . 

The  Great  Y'armouth  Board  of  Guardians  do  not  bind  themselves  to 
accept  Ibc  lowest  or  any  Tender. 

Great  Yarmouth.  October  23rd.  I'j05.  

COUNTY     OF^    LONDON.— TO      ENGI- 
NEERS  AND  OTHERS 

The  London  Countv  Council  invites  TENDERS  for  the  SL  PPLY . 
DELIVERY,  and  ERECTION  01  either  SIX  or  TWELVE  SELt- 
DISCHARUING  STEEL  COAL  TRUCKS,  of  about  5  tons  capacity. 

Persons  desiring  to  submit  Tenders  may  inspect  tb.e  Drawings  and 
obtain  the  Specification.  Bill  of  Quantities.  Form  of  Tender,  and  other 
parliculais  at  the  Countv  Hall.  Spring  Gardens,  S  W.,  upon  payment 
to  the  Cashier  of  the  Council  the  sum  of  £2. 

This  amount  w.ll.  after  the  Council  or  its  Committee  have  come 
to  a  decision  upo.i  the  Tenders  received,  but  not  before,  be  returned 
to  the  Tenderer,  provided  he  shall  have  sent  in  a  ioiia  pde  Tender,  and 
not  have  withdrawn  the  same,  but  in  no  case  will  the  fee  be  returned 
unless  a  bona  ndc  Tender  is  submitted. 

Full  particulars  of  the  work  mav  be  obtained  on  appucation  at  the 
County  Hail,  previously  to  the  pavn'ient  of  the  fee  for  the  Specification, 
etc. 

Tenders  must  be  upon  the  ofticial  forms,  and  the  printed  instructions 
contained  therein  must  be  strictly  complied  with. 

The  contractors  will  be  bound  by  the  contract  to  pay  to  .all  workmen 
(except  a  reasonable  number  of  le,gally  bound  apprentices!  employed 
by  them  wages  at  rates  not  less  and  to  observe  hours  of  labour  not 
greater  than  Ihe  rates  and  hours  set  out  in  the  Council  s  list,  ana  such 
rales  of  wages  and  hours  of  labour  will  be  inserted  in  and  form  part 
of  the  contract  by  wav  of  schedule. 

Each  Tender  is  to  be  delivered  at  the  Countv  Hall,  in  a  sealed  cover, 
addressed  to  the  "Clerk  of  the  London  County  Council,  Spring 
Gardens,  S.W.."  and  marked  "Tender  for  Coal  Trucks.  Greenwich 
Generating  Station." 

No  Teiidcr  will  be  received  after  10  a.m.  on  Tuesday,  the  14th  day 
of  November,  1905. 

Any  Tender  which  does  not  comply  with  the  printed  instructions  for 
Tender  may  be  rejected. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender, 
and  it  will  not  accept  the  Tender  of  anv  person  or  firm  who  shall  on 
any  previous  occasion  have  withdrawn  a  Tender  after  the  same  had 
been  opened,  unless  the  reasons  for  the  withdrawal  were  satisfactory 
to  the  Council.  .,,,„ 

G.   L.  GOMME, 
Clerk  to  the  London  County  Council. 

County  Hall,  Spring  Cirdeiis,  S.W., 

Oct' 'her  asih,  IQ05. 

TO    CORRUGATED    IRON     BUILDING 
MANUFACTURERS. 
The  VISITING  COMMITTEE  of  the  SALOP  .and  MONTGOMERY 
ASYLUM  invite  TENDERS  for  the  ERECTION  of  a  CORRUGATED 
IRON   ISOLATION  HOSPITAL  on   Foundations  to  be   oUierwise 
provided. 

Plans  and  Specification  mav  be  obtained  at  my  office  on  and  alter 
October  31st  on  payment  of  Two  Guineas,  which  will  be  returned  OD 
receipt  of  a  bona  jicie  Tender.  „ 

Sealed  Tenders,  on  the  form  supplied,  endorsed  "  Hospital,    must  be 
deliveied  at  my  office  not  later  than  10  a.m.  on  Tuesday,  November 
14th. 
Power  is  reserved  to  reject  the  lowest  or  any  Tender. 

A.  T.  DAVIS,  M.Insl.C.E. 
Shirehall.  Shrewsbury, 
October  20th,  1905. ' 


WALLASEY      URBAN      DISTRICT 
COUNCIL 

TRAMWAYS  DEPARTMENT. 
CONTRACT  FOR  STORES. 
The    Wallasey    Urban    District    Council  are    prepared  to    receive 
TENDERS  tor  the  SUPPLY'  over  a  period  of  Twelve  Months  from 
the  list  Decembernext  of  the  following  STORES.to.be  delivered  at 
the  Tramway  Depot.  Sea  Vie«  Road,  Liscard.  Cheshire— viz.  :— 
Axles,  Steel  Car. 
Bearing?.  Armature. 
Brake  Blocks. 

Cloths.  White  Cotton  Cleaning. 
Grease,  Motor  or  Axle. 
Gear  Wheels, 

Metal,  White  Anti-Friction. 
Oil,  Cleaning. 
,,    Lubricating. 
„    Paraffin. 
Pinions. 

Trollev  Heads  complete  and  Spare  Parts. 
Waste.  White  Cotton. 
Wheels,  Chilled-Iron  Car. 
Steel-Tyred  Car. 
Further    particulars,     with     Form    of  Tender,    may  be  had    and 
Samples  inspected  on  applicaton  ^  the  General   Manager  of   the 
Tramways  at  his  office.  Sea  View  Road,  Li  card.  Chesl-.ire. 

Sealed  Tenders,  which  must  be  on  the  printed  form,  endorsed 
"Tender  for  Tramway  Stores,  and  addressed  to  the  undersigned, 
to  be  delivered  per  post  at  my  office  as  below  not  later  than  the 
morning  of  November  l^th  nexl.  « 

The  Contractors  will  be  required  to  enter  into  a  formal  contract. 
The  Council  reserve  the  right  to  accept  the  whole  or  part  of  a 
Tender,  and   do  not   bind  themselves  to  accept  the  lowest  or  any 
Tender. 

By  order. 

H.  W.  COOK. 

Clerk  and  Solictor. 
Public  Offices,  Egremont,  Cheshire, 
October  27th.  1905. 


TO  ENGINEERS. 
W.ATERWORKS   PUMPING    PLANV. 

THEWIDXES  CORPORATION  INVITE 
TENDEKS  fo'  the  SUPPLY  and  ERECTION  of  a  TRIPLE- 
EXPANSION  ENGINE,  with  20  in.  deep  Boiehole  and  Force  Pumps 
capable  of  discharging  three  niillioa  gallons  per  dieir.  .against  a  lolal 
he:td  of  500  ft. 

Copies  of  General  Specification.  Conditions,  and  Plar.s  may  be  had  on 
.application  to  Isaac  CARR.  M.lnst.C.E.,  Widnes  o  1  r  lyment  of  Two 
Guineas,  which  will  be  returned  on  receipt  of  a  /sw/i/.-Jr  Tender. 

Tenders,  addressed  to  the  Chairman  of  the  Water  Committee,  and 
endorsed  "Pumping  Engine,'  must  b,e  delivered  at  thj  Town  Hall, 
Widnes,  on  or  before  noon  on  Tuesday,  December  5th,  1905. 


By  order, 


H.  S.  OPPENHEIM, 


Widnes.  November  1st,  1905. 


Town  Clerk. 


BOROUGH    OF    BARROW-IN-FURNESS. 
ELECTRICITY     DEPARTMENT 

COMKACT   N1.1.    1' . 

Tlie  Corpor.alion  are  prepared  to  receive  TENDERS  for  the  Supply 
and  Erection  of — 

Section  A.    One  500  kw.  Combined  Steam  Engine  and  Generator. 

B.  One  Balancer  Booster. 

C.  Switchboard  Panels  and  Connections  for  Generator  and 

Bonslcr. 
.,      D.    One  Watertube  Boiler,  with  Superheater. 

E.    One  Mechanical  Stoker. 
„      K.    Steam  and  Exhaust  Pipes,  Valves,  &c. 

G.    One  Ecoiiomiser. 
„      H,    Ironwork. 

I.      One  i.^i-Ton  Traveling  Crane, 
j.     One  Cooling  Tower. 
Complete  Specificalions  mav  be  obtained  after  the  ;3rd  inst.  Irom 
Mr    H,   K    BtRNETT,    Electricity    Works,     Bairow.in-Furness.    on 
payment  of  One  Guinea,  which  will  be  returned  upon  receipt  of  a 
?oHa /</*•  Tender. 

Spccilicatior.s  and  Drawings  may  also  be  seen  upon  application  al 
the  Electricity  Works. 

Scaled  Tenders,  endorsed  "Contract  No.  16.    Section to    be 

addressed  to  the  Chairman,  Electricity  Committee,  and  delivered  at  my 
office  not  later  than  1:  noon  on  Monday,  November  13th,  1905. 

Tlie  Corporalion  do  not  bind  themselves  to  accept  (he  lowest  or 
anv  Tender. 

By  order. 

C.   F.   PRESTON, 
Town  Hall.  Barrow-in-Furness  Town  tUrk. 


NOVEMliER    10,    1905. 
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ASHFORD  (KENT)  URBAN  DISTRICT 
COUXCIL. 
TO  IRON'FOl'NDERS  AXD  OTHERS. 
The  Counc.l  is  prepared  to  receive  TENDERS  lor  CAST-IRON 
WATER-PI  PKS  from  .j  in.  to  ■  in.  in  diameter  (:ibout  370  tons  1,  ana 
SPECIAL  CASTINGS  and  SLUICE  VALVES,  in  accordance  with 
Specilication, 'Schedule  of  Quantities,  and  Form  of  Tender,  copies  ot 
which  may  bt  obtained  at  the  Surveyors  OITice  upon  payment  01  one 
Guinea,  which  will  be  returned  upon  receipt  m  a  fwiia  7"ie  Tender. 

Sealed    Tenders,    endorsed   "C-ist-Iron    Pipes   and   Valves,     to  be 

delivered  to  .Mr.  JOHN  Creerv  <So  icitor),  Clerk  to  the  Council,   ii. 

Bank  Street,  Ashford.  Kent,  not  later  than  5  p.m.,  November  ibth  next. 

The  Counc.l  does  not  bind  ilselr  to  accept  the  l.nvest  or  any  Tender. 

^  WM.    I  ERRILL, 

5,  North  Street,  Ashford,  Kent,  Surveyor. 

October  30th,  1905. 


fe^g'i  Wll^^^Y'Y  Contracts  and  Appointments  Open 


THAMES       CONSERVANCY.  — CON- 
TRACTS  FOR   STORES. 
The  Conservators  of  the  River   1  hames  invite  TEMDERS  for  the 
SUPPLY  01  MATERIALS  and  STORES,  iucludini;  :— 
Ropes,  Lines,  \c. 
Wrought  Iron  and  steel. 
Rivets.  Bolts,  Nuts,  &c. 
Nails,  Spikes  and  Ironmongery, 
lirooms.  Brushes,  &c. 
Paints  and  Varnishes. 
Oils,  &c. 

Asbestos,  Packing,  and  India-rubber. 
Cotton  Waste,  6ic. 
Timber. 

Portland  Cement. 
Tq  be  delivered  as  required  at   ihe  Conservancy  Works,  Port  of 
London  Whan,  Millwall ;  Strand-on-the-Green,Cliiswick  ;  or  Caversham 
Lock.  Reading. 

Specificalions   and    Forms    of    Tender    may    be    obtained  at  the 

Conservators    Offices,    Victoria    Embankment,    E.C.,    on  and  after 

Wednesday,  the  Sth  November.  1905.  „        ^       ..       „.u 

Tenders 'must  be  sent  in  to  nie  n)t  later  than  Saturday,  the  ibth 

November,  u;"5. 

The  Conservators  do  not  bind  themselves  to  accept  the  lowest  or 

any  Tender.  , 

ROBERT  PHILIPSON, 

Secretary. 
Thames  C.m^ervancy  Offi;es. 

Victoria  Embankment,  London,  E.G. 
November  3rd,  1905. 


TP 


JRBAN  DISTRICT  OF  FINCHLEY. 
The  COUNCIL  of  the  above-named  District  are  prepared  to 
receive  TENDERS  lor  the  SUPPLY,  UELIVKKY,  and  FIXING 
of  UXDflKi-lROUXD  PUMPING  MACHIXICRY  to  raise  9.200 
gallons  of  Sewage  per  hour  through  a  o-in.  Rising  Main  to  an 
approximate  height  of  61  ft.,  the  machinery  to  have  automatic  starting 
and  stopping  tjear. 

The  Mntur  is  to  be  wound  for  a  speed  of  6no  revolutions  per 
minute,  the  voltage  of  continuous  supply  being  500  volts.  The 
Rising  Main  and  Underground  Chamber  will  be  provided  by  the 
Council. 

Eacn  Tender  must  be  accompanied  by  a  Design  and  large-scale 
fully  dimensioned  Drawing,  together  with  a  full  description  of  the 
whole  of  the  Works. 

Copy  Specification  may  be  obtained  from  the  Engineer  and  Surveyor 
to  the' Council  on  application  at  the  unlermentioned  ofiices,  accom- 
panied with  :i  deposit  of  £1,  which  will  be  refunded  on  receipt  ot  a 
bona  tide  Tender  together  with  accompanying  documents. 

Tne  Council  do  not  bind  themselves  to  accept  the  lowe-^tj  or 
any  Tender. 

Sealed  Tenders,  endorsed  *'  Underground  Pump,"  and  addressed 
to  me.  to  be  sent  in  by  not  later  than  5  o'clock  on  Friday,  November 
24th  next. 

E.  H.  LISTER. 

Council  Offices.  Finchley,  N.,  Ckrk  to  the  Council. 

October  25lh,  1905. 


APPOINTMENTS     OPEN. 


CITY  OF  AUCKLAND,  NEW  ZEALAND. 
APPOIXrMEXT  OF    CITY    ENGINEER. 

Applications,  accompanied  by  Testimonials,  will  be  received  in  the 
Town  Clerk's  Offtce,  Auckland,  New  Zsaland,  until  4  o'clock  p.m. 
on  Thursday,  February  8th,  1906,  for  the  appointment  of  City 
Engineer  to  the  City  of  Auckland.  Condilions  of  appointment  maybe 
seen,  and  copies  obtained,  at  the  ofl'ice  of  the  High  Commissioner  for 
New  Zealand,  Westminster  Chambers,  13,  Victoria  Street,  London,  S.W. 

HENRY  W.  WILSON. 

Town  Clerk. 
September  1st,  i<)05. 


COUNTY      BOROUGH      OF      BOLTON 
W.^TERWOKKS  DKP.AKTMENT. 
ASSISTANT    ENGINEER. 
The    WATERWOKKS    COMMITTEE     'it    Ihe    BOLTON    COR- 
POKATION    invite    applications   I'jr    the    AI'POINTMlsN  1    "1    an 
ASSISTANT    ENGINEER   in    connection  with  extensions   ol    their 
Waterworks  Undertaking. 
Comniencinj;  salarj'  £250  per  annum.  .  . 

Candidates  must  have  had  previous   practical  experience    m   the 
construction  of  reservoirs  and  works  in  connection  therewilli,  and  be 
lully  competent  to  prepare  the  necessary  drawings,  plans,  and  sections, 
and  supervise  the  necessary  works  of  construction.  .....        r 

He  will  be  required  lo  devote  the  whole  of  his  time  to  the  duties  ot 
the  office. 

Applications,  endorsed  "Assistant  Engineer,"  statinj!  aye,  expe- 
rience. &c..  together  with  copies  01  not  more  than  three  lesumomals 
of  recent  date,  to  be  delivered  to  the  undersigned  on  or  before  the 
17th  day  of  November,  1905.  .  . 

Canvassing  members  of  the  Council,  either  directly  or  indirectly,  wiU 
be  deemed  a  disqualification.  ^^^yi^^L  PARKER. 

Town  Clerk. 
Town  Hall.  Bolton. 
October  31st,  1905. 


BY   ORDER   OF  THE   SECRETARY  OF 
STATE    FOR    INDIA     IN     COUNCIL. 
INDIAN    STATE    RAILWAYS. 
Wanted,  fur  the  service  of  the  Government  of  India,  a  thoroughly 
practical  man,  with  u[»to-date  knowledge,  to   generally  .\SSIST  the 
SUPERINTENDENT  of  the  CARRIAGE  and   WAGON  DEPART- 
MENT of  the  North-western  Railway  of  India  in  the  Design  and 
Construction  of  Railway  Carriages  and  Wagons. 
Five  years'  agreement  in  the  first  instance. 

Salary  to  conimence  at  450  rupees  per  month,  rising  by  increments 
of  50  rupees  per  month  yearly  to  a  maximum  of  600  rupees  per  month. 
First-class  passage  out  and  home. 

Age  25  to  35.  ,_       .  .  •     J  ,. 

Forms  of  application  and  further  particulars  can  be  olnained  by 
writing  to  the  Direclor-Gencral  of  Stores,  India  Office,  Whitehall, 
Londo"!!,  S.W.,  not  later  than  November  13th,  1905. 

E.  GRANT  BURLS, 
India  Office.  Director  General  of  Stores. 

Whitehall,  London,  S.W., 
October  26th,  1905. 


B 


OROUGH    OF    IPSWICH.— ENGINEER 

AND  MANAGER  OF  WATERWORKS. 
The  Corporation  of  Ipswich  invite  APPLICATIONS  for  the  POST 
of  ENGINEER  and  MANAGER  of  their  Waterworks.  The  person 
appointed  will  be  required  to  take  entire  charge  of  the  works,  pumping 
station,  and  reservoirs,  design  and  carry  out  extensions  i>f  mains  and 
plant,  and  generally  superintend  the  water  supply  of  the  town  under 
the  directions  of  the  Waterworks  Committee.  He  must  devote  his 
whole  time  lo  the  duties  of  his  office,  and  not  engage  in  any  other 
occupation. 

The  salary  will  commence  at  £.250  per  annum. 

Applications,  with  not   more  ihan  three  recent  testimonials   as   to 
fitness,  to  be  sent  to  me  before  Thursdav,  No\eniber  i6lh,  1905. 
Canvassing  in  any  foim  will  disqualii'v. 

WILL.  BANTOKT, 

Town  Clerk. 
Town  Hall,  Ipswich, 
October  19th,  1905. 


A 


UCKLAND     UNIVERSITY    COLLEGE, 

NEW  ZEALAND. 

APPLIC-VTIONS  are  invited  for  the  PROl-ESSORSHIP  et 
MINING  ENGINEERING  about  to  be  establishtd  at  Auckland 
University  College,  New  Zealand. 

Applicants  must  be  qualilied  to  prepare  students  in  the  subjects  of 
apphed  mechanics,  mining,  and  Una  and  mme  surveying  for  the 
examination  oi  the  University  of  New  Zealand  required  lor  the  degree 
of  Bachelor  of  Engineering  (Miningj. 

The  salary  is  ;^.5oo  per  annum,  in  addition  to  the  students  fees, 
with  an  engagemeni  for  hve  years.  Private  practice  which  did  not 
interfere  wun  ihc  performance  of  college  duties  woula  not  be  objected 
to  by  the  College  Council. 

A  suitable  allowance  will  be  made  for  passage  money,  but  not  to 
exceed  ;iioo. 

1  he  successful  applicant  must  not  be  over  40  years  oi  age,  and  must 
enter  upon  nis  duties  as  sojn  as  possible  after  January  isi,  1900. 

Copies  of  the  questions  to  be  answered  by  Applicants,  the  Calendar 
of  the  University  of  New  Zealand,  and  theForni  of  Agreement  to  be 
Signed,  may  be  had  on  apphcaliun  lo  the  High  Commissioner  for  New 
Zealand,  13,  Victoria  Street,  London,  ti.W. 
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BUYER5'    DIRECTORY. 


Note. —  'Ihg  daflay  advetlisfnunts  of  the  fit'nts  mentioned  under  each  heading  can  be  /ound  readily  by  reference  t»  the 

Alphabetical  Index  to  Advertrsers  on  pases  22  and  24. 
In  order  to  assure  J  ait  treatment  to  adveiiiuis,  each  firm  is  indexed  under  its  leading  speciality  OHL\, 

Advertisers  who  prefer,  houever.to  be  entered  under  two  or  more  different  sections  can  do  so  by  an  atnnial  fa-^metit  oj  55. 
for  each  additional  section,  


Advertisers    Service  Bureau. 

British    Adveuiser     ^ervii-e     bmeaii,     Oueen    Anne's    Chambers 
Weslmiiisler,  S,\V. 

Artesian  Well  Machinery. 

John  /.  Thorn.  Patricroft.  Manchester. 

Band  Sawing  Machines. 

Noble  &  Luna,  Lid..  Kelling-on-Tyne. 

Bearings  (Roller). 

H>'3lt  Rulk-r  Bearini^  Co.,  47.  Victoria  blreet,  London,  S.VV. 

Belting. 

Binncy  &  Son,  Catherine  Street,  City  Road,  London,  E,C. 
Cort,  .Arthur,  &  Co.,  Caniberwell,  London.  fci.E. 
Fleming,  Birkbv  &  Goodall,  Ltd.,  West  Grove.  Halifax. 
Gihuoiir,  \V.  &  O.,  SL  John's  Hill,  Edinburgh. 

Boilers. 

Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works.  Leeds. 
Grantham  Boiler  .ind  Crank  Co.,  Ltd..  Grantham. 
Hartley  ^  Sugden.  Ltd.,  Halifax. 
Thompsrin,  John,  Wolverhampton. 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street.  London. 
EC. 

Stirling  Boiler  Co.,  Ltd.,  Molheiwell,   N.B. 

Bolts',  Nuts,  Rivets,  etc, 

Herbert  W.  Periam.  Ltd..  Floodgate  Street  Works.  Birmingham. 
T,  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Griflin. Charles,  &  Co.,  Exeter  Street,  Strand.  W.C. 
New  Zealand  Mines  Record,  Wellington.  New  Zealand. 
Spon,  E.  &  t.  N..  125.  Strand.  W.C. 

Boring  Machines . 

Asquith.  William,  Ltd.,  WeU  Road  Works.  Halifax. 
Xiles-Bement-Pond  Co..  21-2^.  Victoria  Street,  London.  S.W. 
Ncible  &  Lund,  Ltd.,  Fellm.g-on-Tyne, 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works.  Leeds. 

Castings. 

AshUK  le.  Benson.  Pease  S;  Co..  Ltd.,  Slockton-on-Tees. 

Catalogues,  Printing,  &c- 

Atlantic  Pi  ess,  Ltd.,  Weymouth  Street.  Manchester. 

SpoItis\vnr,.le    Ad\ertisiug    Agency,    Clun    House.j  Suirey    Street, 

Strand,  W.C. 
Sta.ford.  Arthur,  &  Co.. Denton,  Manchester. 

Chucks. 

Fail  banks  Co..  78-80.  City  Road,  London,  E.G. 

Cisterns,  Tanks,  &c. 

Ashmore,  Benson,  Pease  &  Co..  Ltd.,  Stockton-on-Tees 

F.  A.  Keep,  Juxon  &  Co..  Bam  Street,  Birmingham. 

Clutches  (Friction). 

David  Bridge  &  Co..  Castlcton  Ironwoiks,  Rochdale.  Lancasluie. 

Coke  Oven  Expert. 

Mallmann.  P.  ].,  1 10-118,  Victoria  Street,  S.W. 

Condensing  Plant. 

Bfim.  Sykcs,  Haslingden,  near  Manchester. 

Concentric  Condenser.  Ltd..  23.  Northimiberland  Avenue.  London, 

W.C. 
Mirrlses- Watson  &  Co..  Ltd.,  Glasgow. 

Consulting  Engineers. 

GiDbs.  Juun.  &  Son.  80,  Juke  Street.  Liverpool. 

G.  H.  Hughes,  A.M.LM.E.,  ig   Old  Queen  Street.  Westminster.  S  W. 
Melville  cS;  Macalpine.  615.  Walnut  Street.  I'hil.-idelphia.  Pa..   U.S.A. 
Mount-Haes,   A,  M.LMechE,    M.I. ME.,   u,    Ironmonger   Lane. 

London,  E  C 

Continental  Railway  Arrangements. 

Northern  Railway  of  France. 

Soulli  Eastern  &  Chatham  Railway  Co, 

CoDveying  and  Elevating  Machinery. 

Adolf  Blelclicrt  &  Co..  Leipzig-Gohlis.  Germany. 
Fraser  &  Chalmers,  Ltd.,  3.  London  Wall  Buildings,  London.  E.C. 
Teniperley  Transporter  Co..  72.  Bishopsgate  Street  Within.  London. 
E.C. 

Cooper  and  Brass 

W.  llepton  ^:  Son,  Hunslet  Lane,  Leeds. 

Coverings  (Boiler). 

Magnesia  Covering     Ltd..  Washington  Statton,  co.  Durham. 

Cranes,  Travellers,  Winches,  etc. 

Joseph  Booth  &  Bros.  Ltd.  Rodley.  Leeds. 
Thomas  Broadbcnt  &  Sons.  Ltd.,  Huddcrslield. 
Niles-LJemcnt-Pond  Co  ,  21-25,  Victoria  Street,  London,  S.VV. 


Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd,,  Lincoln,  England. 

Cutters  (MiUing). 

Tratt  ^  Wliitney  Co.,  23-25.  Victoria  Street,  Lor.don,  S.W. 

E.  G.  Wngley  bi  Co.,  Lid.,  houndry  Lane  Works,  tioiio.  birmingliara 

Destructors. 

Heen;in  \  hniude,  4,  Chapel  Walks,  Manchester. 
Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cie,  Mce.,  Hoboken.  neae  Afttwerp. 
Rose,  Downs  &  Thompson,  Ltd..  Old  Foundry.  Hull. 

Drilling  Machines. 

Asquilh.  Willi.tni,  Ltd..  Well  Koad  Works,  Halifax. 
Niks-Bement-Pund  Co.,  2^2S,  Victoria  Street   London.  S.W. 
Noble  &  Lund,  Ltd..  Felling-un-Tyr.e 
Swift,  George,  Clarence  Ironworks,  Halifax. 

Economisers. 

E.  Green  &  Son,  Ltd.,  Manchester. 

Ejectors  (Pneumatic), 

Hughes  &  Lancaster,  lO,  Victoria  Street.  London,  S.W. 

Electrical  Appfiratus. 

Allgenieinc  Elekincitats  Gesellschaft,  Berlin,  Germany. 

Britisli  Wcstiiighuuse  Electric  and  Manufacturing  Co.,  Ltd.,  Norfolk 

Street,  Strand,  London,  W'.C. 
Broadbent.  T.  W.,  Victoiia  Electrical  Works.  Huddersficld. 
Crypto    Electrical    Co..    3,   Tyer's    Gateway,    Bermondsey     Street, 

London,  S.E. 
Ebonestos  Manufacturing  Co.,  22,  Rosonian  Street,  London,  E.C. 
Gent  &Co..  Ltd.,  Karaday  Works,  Leicester. 
Greenwood  &  Batley,  Ltd..  Albion  Works.  Leeds. 
India    Rubber,    Gutta    Percha,    and    Telegraph    Works  Co.,  Ltd.. 

Silvertown,  London.  E. 
Matthews  &  Yates.  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W..  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Sticet.  London.  E.C. 
New  Gutta  Percha  Co.,  Ltd  ,  Dashwood  House,  New  Bioad  Street, 

EC. 
Newton  Brothers,  Full  Street.  Derby. 
Phoenix  Dyn.'wiio  Manufacturing  Co.,  Bradford,  Yorks. 
Scolt,  E.,  ^:  M.jiintain,  Ltd..  Newcastle-on-Tyne. 
Sturtevant    Engineering     Co.,    Ltd.,    147,    Qu^en     Victoria    Street, 

London,  E.C. 
Turner.  Atherton  &  Co.,  Ltd.,  Denton,  ManchcBter. 
B.  Weaver  &  Co.  (sec  Ebontstos  Manufacturing  Co.  i,  22,  Rosoma» 

Street.  Clerkenwell,  Londun,  E.C. 

Engineers'  Supplies. 

Ahlers,  Ad..  Whitley  Bay,  near  Xewcastle-on-Tyne. 

Engines  (Gas). 

Campbell  Gas  Engine  Co..  Ltd..  Halifax. 

Cundall,  S*  n  &  Co.,  Ltd..  Airedale  Iron  Works,  Shipley. 

Engines  (Electric  Lighting). 

McLaren.  J.  and  H.,  Midland  Engine  Works.  Leeds. 

Engines  (Locomotive). 

Baldwin  Loconmtive  Works,  Philadelphia,  Pa,,  U.S.A. 
Hunslet  Engine  Co..  Ltd.,  Leeds.  Englarnl. 
Hudswell,  Clarke  &  Co..  Ltd..  Leeds.  England. 
McLaren.  J.  &  H.,  Midland  Engine  Works,  Leeds. 

Engines  (Stationary). 

AUis-Chalmers  Co.,  533,  Salisbury  House.  Finsbury  Circus,  London, 

E.C. 
Fraser  &  Chahners,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 

MirrlcL-s  Walton  Co.,  Ltd.,  Glasgow, 

Engines  (Traction), 

Jno.  Fowler  &  Co.  (Leeds),  Ltd..  Steam  Plough  Woiks,  Leeds. 

Engravers. 

Jno.  Swain  &  Son.  Ltd..  58,  Farringdon  Street,  London.  E.G. 

Exhaust  Steam  Oil  Separators* 

Lancaster  iV  T.mge,  Ltd.,  Pendleton,  Manchester. 

Fans,  Blowers. 

Capcl  F.m  Co.,  13,  Moseley  Street.  NewcaslIe-on-Tync. 

Davidson    &    Co.,    Ltd.,    "  Sirocco"    Engineering    Works,  Belfast, 

Ireland. 
Gibbs.  J<»iin  &  Son.  So,  Juke  Street.  Liverpool. 
Matthews  &  Yates.  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.Sankey  &  Son,  Ltd.,  Essex  Wharf,  Canning  Iowa,  London,  E. 
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Miscellaneous 


THE  "IRON    KING"    PACKER. 


Automatic  Friction  =  CIutch  Cement, 
Lime,  Alkali,  Plaster,  Paint,  and 
Facings    Packer  =         =         =         = 


Over  7,000  in  Use. 

Specially  adapted  for  all    = 
kinds  of  similar  materials. 


PACKING     RAPIDLY    AND     ACCURATELY     IN 
BARRELS    OR    SACKS 

MANUFACTURERS    OF    POWER    TRANSMISSION     MACHINERY. 


THE 


S.  HOWES  CO., 


64.     MARK    LANE, 


LONDON,  E.G. 


InC 

THE 


i>'A  n  8vo  extra.      With  Diai;rams  and  Folding  Plate.     S 

CALCULUS   ..FOR. .ENGINEERS 


'id. 

_       .   _  AND 

PHYSICISTS 

Applied   to   Technical    Problems. 

With  Extensive  Classified  Retcreiice  List  of  Integrals. 

By    PROCESSOR     ROBERT     H.     SMITH,    A.M  Inst.C.E,.    M.I.Mecli.E. 

Assisted  bv  R,  F.    MUIRHEAD,    M.A..   B  Sc 

"  Professor  R.   H.  'Smitii  s  book  will  be  serviceable  in  renderinii  a 

hard  roari  as  easy  as  practicable  for  the  non-mathematical  student  and 

engineer       -.ithcntrtim. 

In  4to  Boards.     7s.  od. 

MEASUREMENT   CONVERSIONS. 

(English  and  French.) 
■"^  Twenty-eight  Graphic  Tables  or  Diagrams  showing  at  a  glance  the 
Mutual  Conversion  of  Measurements  in  Different  Units  of  Lengths — Areas 
—Volumes— Weights— Stresses— Densities— Quantities   of    Work— Horse- 
Powers.  iS;^ . 

By   PRO!  ESSOR  ROBERT  H.  SMITH.  A.M.Inst.CE..  M.l.Mech.E. 
"Ouuhl  to  be  in  every  office  where  even  occasional  conversions  are 
required.  — Kkctlical  ReviezL\ 


Strongly     Bound,     in     Super    Royal    8vo.      Cloth    Boards. 

7s.  6d.  net. 

^onus     'Xa.bl^s : 

For   Calculating  Wages  on  the  Bonus  or  Premium  Systems. 
By  HENRY  A.  GOLDING,  A.M.I.Mech.E. 
'  Cannot  fail  to  prove  practically  seiviceable  to  those  for  whom  they 
have  been  designed." — Scotsman 

Sixth  Edition.     Folio,   Strongly  Half-Bound.     2is. 

Computed  to  Four  Places  of  Decimals  for  every  Minute  of 

Angle  up  to  100  of  Distance. 

By  RICHARD   LLOYD   GURDEN, 

Authorised    Surveyor  for  the  Governments  of   New    South   Wales  and 

Victoria. 

"  Few   knowing    of  their  publication  will  remain  without  them."^ 

Engineer. 


London  :     CHARLES    GRIFFIN    &    CO.,    Ltd.,    Exeter    Street,    Strand,    W.O. 


Hyatt  Roller  Bearing  Co, 


:  Wheel,  showing  Hyatt 
Bushing  in  position. 


The  Hyatt  Flexible  Roller  Bushing, 

when  applied  to  Shop  Wagons,  Cranes, 
Trolleys,  houndry  Wagons,  and  numerous 
other  applications,  as  found  in  the  modern  in- 
dustrial or  manufacturing  plant,  undoubtedly 
saves  money,  in  the  shape  of  33  %  economy  of 
power. 
Full  Particulars  on  application  to— 

HYATT     ROLLER     BEARING     CO. 

47,  Victoria   Street,    London,   S.W. 


Hyatt  Roller  Bushing. 


lo 
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Buyers'    Directory- 
Firewood  Machinery, 

M.  Glover  &  Co.,  Patcnlees  and  Saw  Mili  Engineers,  Leeds 

Fountain  Pens. 

Mabie.  Todd  &  Baid,  93,  Cheapside.  I-ondon   E.C. 

Forging  (Drop)  Plants. 

Brelfs  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 
J   H.  Williams  &  Co.,  Brooklyn,  New  York,  U,S.A. 

Furnaces. 

Deighton's    Patent  Flue  &  Tube  Company,    Vukan   Works,  Pepper 

Koad.  Leeds. 
Leeds  Forge  Co,,  Ltd.,  Leeds. 

Gauge  Glasses. 

I.  B.  Treasure  &  Co.,  Vauxhall  Hoad,  Liverpool. 
Tomey,  J.,  &  Sons,  Aston,  Birmingh.im. 

Gauges  (Pressure,  Vacuum,  and  Hydraulic). 

Dohbie,  Mclnnes,  Ltd.,  45,  Bothwell  Street,  Glasgow, 
Gearing. 
Ahlers,  Ad.,  Whitlev  Bay,  near  Newcastle-on-Tyne, 
Angus,  G.  &  Co  ,  Ltd.,  Newcastle-on-Tyne. 
Asquith,  William,  Ltd.,  Well  Road  Woiks,  Halifax. 
Reid  Gear  Co..  Linwood,  near  Glasgow. 
Wild,  M.  B.,  &  Co.,  Corporation  Street,  Birmingham. 

Gold  Dredging  Plant, 

Fraser  &  Chalmers,  Ltd.,  3.  London  Wall  Buildings,  London,  E.C. 

Greases. 

Blumann  and  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 
Hack  Sa-wrs. 
Baynes,  Charles,  Knuzden  Brook,  Blackburn. 

Hammers  (Steam). 

Davis  &  Primrose.  Leith  Ironworks,  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 

S«  Conveying  Machinery. 

Horizontal  Boring  Machines. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co.,  2J-25,  Victoria  Street  London,  S.W. 
Noble  .*t  Lund,  Ltd.,  Felling-on-Tyne. 
Swift,  George,  Clarence  Ironworks,  Halifax. 

Hydraulic  Leather. 

Ahleis,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne, 
Hydraulic  Machine  Tools. 
Niles-Bement-Pond  Co.,  23-2';.  Victoria  Street,  London,  S,W 
Vauxhall  and  West  Hjdraulic  Enginteiing  Co.  Ltd.,   23,  Collece 
Hill,  London,  E.C. 

Icemaking  ana  Refrigerating  Machinery. 

H.  ].  West  &  Co.,  114  118.  Southwark  Bridge  Road,  London.  S.E. 

Indicators. 

Dobbie  Mclnnes.  Ltd..  45,  Bothwell  Street,  Glasgow. 
Hannan  &  Buchanan.  75,  Robertson  Street,  Glasgow. 

iron  and  Steel. 

Allen,  Edgar,  &  Co.  Ltd.,  Imperial  Steel  Works,  Sheffield. 

Askham  Bros.  &  Wilson.  Ltd..  Sheffield. 

Fairley  &  Sons,  James.  Old  Mint,  Shadwell  Street,  Eirmincham 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp.  Grusonwerk,  Magdeburg-Buckau,  Germany. 

J,  Frederick  Melling,  14,  Park  Row,  Leeds,  England 

Parker  Foundry  Co,,  Derby. 

Purden,  John  &  Sons,  Lambhill  Forge,  bv  Maryhill,  Glasgow 

Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  England.   ' 

Ironwork  (Constructional). 

F,  A,  Keep,  Juxon  S;  Co..  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 

F.  A.  Keep,  Jux.in  «:  Co..  Barn  Street,  Birmingham. 

Lagging  Sheets. 

Zeitz  &  Co,,  21,  Lime  Street,  London,  E.C. 

Lathes. 

Asquith,  William,  Ltd,,  Well  Road  Works,  Halifax. 
Bradbury  &  Co..  Ltd.,  Wellinglon  Works,  Oldham, 
Eclipse  Tool  Manufacturing  Co.,  Linwood.  near  Glasgow. 
Leckenby.  Benton,  &  Co..  Pnseverance  Ironworks,  Halifax, 
Mitchell,  D.,  ,*t  Co.,  Ltd.,  P.nrson.ige  Works,  Keighley. 
Niles-Bemcnt-Pond  Co.,  23-25,  Victoria  Street,  London.  S.W, 
Noble  &  Lund,  Ltd..  Felling-on-Tyne. 

Ncrlhern  Engineering  Co.  (1900),  Ltd.,  King  Cross,  near  Halifax, 
awilt.  George,  Clarence  Ironworks,  Halifax. 


Lathe  Carriers 

Williams,  J.  H..  &  Co.,  Brooklyn    New  York,  U.S.A. 

Laundry  Machinery. 

W.    Summerscales    &    Sons,    Ltd.,    Engineers,    Phoenix  Foundry, 
Keifihley,  England, 

Lihs. 

Waygood  &  Co.,  Ltd.,  Falmouth  Road,  London,  S.E. 

Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford.  London  S,E. 
Rehance  Lubricating  Oil  Co.,  The,  ig  &  20,  Water  Lani,  Great  Tower 

Street.  London,  E.C. 
Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Machine  Tools. 

Asquith,  William,  Ltd,,  Well  Road  Works,  Hahfax. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield. 

Bateman's  Machine -Tool  Co,,  Hunsiet,  Leeds. 

Beanland,  Perkin,  &  Co.,  School  Close  Works,  Leeds. 

Bertrams,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 

Bradbury  &  Co.,  Ltd.,  Wellinglon  Works,  Oldham. 

Breuer,   Schumacher    &    Co.,  Ltd.,    Kalk,  near    Colognc-on-Rhine 

(Germany). 
Consolidated  Pneumatic  Tool  Co.,  Ltd.,  Palace  Chambers,  0,  Bridge 

Street,  Westminster,  S.W, 
Cunliffe  &  Croom,  Ltd..  Broughton  Ironworks,  MBnchester. 
Dean,  Smith  ,&  Grace,  Ltd,,  Keighley. 
Feng],  A.,  &  Co.,  Grafton  Street,  Altrincham. 
Greenwood  &  Batley,  Ltd.,  Leeds. 

Jones  ALamson  Machine  Co.,  97,  Queen  Victoria  Street.  London,  E,C. 
John  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester, 
los.  C.  Nicholson  Tool  Co,,  City  Rd.Tool  Wks.,  Newcastle  on-Tyne. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S,W. 
Noble  &  Lund   Ltd,,  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd,,  King  Cross,  near  Haliiax. 
J.  Parkinson  &  Son,  Canal  Ironworks,  Shipley,  Yorkshire. 
C.  Redman  &  Sons,  Halifax, 
Resides,  12,  Aire  Street,  Brighouse,  Y'orks. 
Rice  &  Co,  (Leeds),  Ltd,,  Leeds,  England. 
G.  F.  Smith,  Ltd.,  South  Parade,  Halifax. 
«wilt,  George,  Clarence  Ironworks,  Halifax, 
Taylor  and    Challen,   Ltd,,  Derwent  Foundry,   Constitution    Hill, 

Birmingham. 
Vauxhall  and  West    Hydraulic  Engineering  Co.,   Ltd.,  2 -,,  College 

Hill,  London,  E.C.  6  6,  -.  s 

H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W,  Ward,  Albion  Works,  Shefiield, 
West  Hydraulic  Engineering  Co.  (see  Vauxhall  and  West  Hydraulic 

Engineering  Co,  Ltd.),  23,  College  Hill,  London,  E.C. 
Winn,  Charles,  &  Co..  St,  Thomas  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  Yorks. 

Marks. 

Pryor,  Edward,  &  Son,  68,  West  Street,  Sheffield. 

Metals. 

Delta  Metal  Co  ,  Ltd..  East  Greenwich,  London,  S.E. 

MagnoUa  Anti-Fiiction  Metal  Co.,  Ltd,,  of  Great  Britain,  49,  Oueea 

Victoria  Street,  London,  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Southwark,  London,  S.E. 

Metals  (Perforated). 

W.  Barns  &  Son,  Chalton  Street.  Euslon  Road,  London   N.W. 
Brown,  Andrew,  &  Co.,  no,  Cannon  Street,  London,  E.C. 
Meguin.  Kr.,  &  Co.,  Ltd,,  Engineering  Works,  Dillingen-on-Saar. 

Mining  Machinery. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E,t. 
Office  Appliances. 

Halden  &  Co.,  J.,  8,  Albert  Squaie.  Manchester, 
Hall  &  Co.,  B.  J.,  39.  Victoria  Street,  London,  S.W, 
Inglesant,  T.,  S  Sons,  Ltd..  Atlas  House,  Leicester, 

Lyie  Co..  Ltd..  Harrison  Street.  Gray's  Inn  Road,  London   W.C 

Rockwell- Wabash  Co.   Ltd..  69,  Milton  Street,  London   E  C 

Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 

Trading  and   Manufacturing  Co.,   Ltd..  Temple  Bar   House,  Fleet 
Street,  London.  EC. 

Oils,  &c. 

Blumann  and  Stern,  Ltd.,  Plo\lgh  Bridge,  Deptford,  London  S.E 
Wells,  M.,  .t  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Oil  Filters  and  Cabinets, 

V^lor  Co.,  Ltd  ,  Rucky  Lane,  Aston  Cross,  Birmingham. 
Packing. 

Bdd.lm  Packing  &  Rubber  Co.,  <-,i-y,.\.  Gracechurch   Street,  London, 

Lancaster  *  Tonge,  Ltd,,  Pendleton,  Manche'ter. 

Redfern  *  Co.,  S„  Swan  Lane,  New  Brown  Street,  Manchesl,r. 

Quaker  City  Rubber  Co,, Coronation  House,  Lloyd  s  Avenue  EC 

United  Stales  Metallic  Packing  Co.,  Lid.,  Bradford, 

J,  Bennett  von  der  Heyde,6,  Brown  Street,  Manchester 

Paper. 

Lepard  &  Smiths.  Ltd.,  29.  King  Street,  Covent  Gai  dt  n.  London,  W.C. 
Patent  Agents. 
Page  &  RowlingM.n,  28  New  Bridge  Street,  London,  E.C. 
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WE  MAKE 
HIGH-SPEED 
LATHES 

A  Speciality. 

"ACCURATE." 

"DURABLE." 

"POWERFUL." 

81  In.,  lOin.,  and  12in. 
Centres. 

REASONABLE  IN  PRICE. 
UNEQUALLED  IN  POWER. 

Senb  us  sour 
Snqulctes. 


4 

«! 

4 
4 
«i 
4 

4 
i 


NOBLE  6  LUND,  Limited, 

FELLING-ON-TYNE. 


MACHINE 
TOOLS, 

Special  &  General 

For  Engineers.  Ship- 
builders.Boiler  Makers, 
Girder  Makers,  and 
Bridge  Builders. 


G.F. 


LIMITED, 

South  Parade, 

HALIFAX. 

Telejirams  :    "Radial.   Halifax 


High-Class  Lathes 

AND 

\  Radial  Drills. 


Write  tor  our  Lists. 


D.  MITCHELL  &  CO., 

Ltd.. 

Parsonage  Works,  KEICHLEY. 

Telegiams :    "  TOOLS,    Keighlev." 
Oo  War  Office aad  ladlaOffice  Lists. 


Sankey's  Fire  Bricks  and  Fire  Cements. 


Every   Descriptioa    of  FIRE-CLAY   GOODS. 
VARIOUS  BRANDS.  


STOCK    UNEQUALLED. 

SANKEY'S    SEATERS    AND    COVERS. 


I  ^  SAMKEV  ^ 
jfc  LOMOON.E. 


Engineers'    Designs     made     to     Order    of 
the  best  Fire=resisting  Materials. 

WRITE     FOR     NEW     CATALOGUE. 


J.   H.    SANKEY   &    SON,   Ltd.,  o"r.«.  Essex    Wharf.    CANNING    TOWN,    E. 

ESTABLISHED      1857.  (Contractors  to  H.M.  Government.) 
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Buyers'   Directory— {Conhnued). 

Photo  Copying  Frames. 

]  HaW«n&  Co.,  8,  Albert  Square.  Maachester. 
B.  J.  Hall  &  Co.,  39.  Victoria  Street.  London,  S.W. 

Photographic  Apparatus. 

Marion  &  Co..  Ltd.,  22  and  23,  Soho  Square  London,  W. 

Pinch  Bars. 

Samson  &  Co.,  Garforth,  near  Leeds. 

Pipe  Wrenches  (Chain). 

Williams,  J.  H.,  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Planished  Sheets. 
Zeitz  &  Co.,  21,  Lime  Street,  London,  E.G. 

Pneumatic  Tools. 

Consolidated    Pneumatic    Tool    Co..  Ltd.,    Palace    Chambers.  9, 
Bridge  Street,  VVestminsler,  S  W. 

Porcelain. 

Gustav  Richter,  Charlottenburg,  near  BerMn,  Germany. 

Presses  (Hydraulic). 

Greenwood&Batley,  Albion  \Vorks.  Leeds 
Niles-Uemcnt-Pond  Co.,  n-'S.  Victoria  Street.  London.  S.W. 

Publishers. 

Charles  Griffin  &  Co..  Ltd.,  Exeter  Street,  Strand,  London,  W.C. 
Soon.  E.  and  F.  N.,  123,  Strand,  W.C.  ,     ,     j 

New  Zealand  Mines  Record,  Wellington.  New  Zealand. 

Pumps  and  Pumping  Machinery. 

Drum  Engineering  Co.,  27.  Charles  Street,  Bradford. 

Enke,  Carl,  Schkeuditz-Leipzig,  Germany  j„      p  n 

Eraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.G. 

I  p.  Hall  &  Sons.  Ltd.,  Peterborough, 

Hathorn,  Davey  &  Co.,  Ltd.,  Leeds,  England. 

Positive  Rotary  Pumps.  Ltd.,  23,  Northumberland  Avenue.  London, 

W.C. 


Radial  Drilling  Machines. 


Asquith,  William,  Ltd.,  Well  Road  Works.  Halifax. 

Greenwood  S  Batlev,  Albion  Works,  Leeds. 

Mitchtll,  D.,  &  Co.  Ltd..  Parsonage  Works,  Keighley. 

Nllos-bement-Pond  Co.,  23-25,  Victoria  Street,  Lonuon,  S.W. 

Noble  &  Lund,  Ltd.,  Felling-on-Tync 

Northern  Engineering  Co.(l9ool,  Ltd.,  lung  Cross,  near  Halifax. 

Swifl,  George,  Clarence  Ironworks,  Halifax. 

RaUs. 

Wm.  Firth,  Ltd.,  Leeds. 

Riveted  Work. 

p.  A.  Keep,  Juxon  &  Co.,  Forward  Works,  Barn  Street.  Birmingham. 

Roller  Bearings. 

Hyatt  Roller  Bearing  Co.,  47,  Victoria  Street,  London,  S.W. 

Rooit. 

D.  Anderson  &  Son.  Ltd.,  Lagan  Felt  Works,  Belfast. 
Head,  Wrightson  &  Co.,  Ltd.,  Thornaby-oa-Tees.; 

Ropeways  (Aerial). 

Bullivant  &  Co..  Ltd.,  72,  Mark  Lane,  London,  E.G. 

S.'ieotific  Instruments. 

Cambridge  Scientific  Instrument  Co.   Ltd.  Cambridge. 

Slotting  Machines. 

Swift,  George.  Clarence  Ironworks.  Halifax. 

Spanners. 

Williams,  ].  H  .  &  Co..  Brooklyn,  New  York,  U,S.A 


Stampings. 

Thomas  Smith  &  Sons  of  Saltley,  Ltd.,  Birmingham. 
Williams,  J.  H..  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &   2   Holborn  Buildings   Broad  Street  Corner, 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68,  West  Street.  Sheffield. 

Steam  Traps. 

British  Steam  Specialties.  Ltd..  Fleet  Street.  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Steam  Wagons. 

Thornycroft  &  Co.,  Ltd.,  J.  L,  Chiswick,  London,  W, 

Yorkshire  P.-ilent  Steam  Wagon  Co..  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 

Saml  Buckley,  St.  Pauls  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London.  S.W. 

Steel  Structures. 

Ashmore,  Benson,  Pease  &  Co.,  Ltd.,  Stockton-on  Tees. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  &  Co.,  40,  Deansgate.  Manchester. 

Time  Recorders. 

Howard   Bros.,  40,   Paradise  Street.    Liverpool,    and   locb.    Queen 

Victoria  Street,  London,  E.G. 
Recorders,  Ltd.,  171,  Queen  Victoria  Street,  London,  EC 

Tubes. 

Thomas  Piggott  «  Co.,  Ltd.,  Spring  Hill.  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

Greenwood  &  Batley,  Albion  Works.  Leeds. 
S.  Howes  Co.,  64,  Mark  Lane,  London,  E.C, 

Typewriters. 

Empire  Typewriter  Co., 77,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Holmes  &  Co..  W.  C.  Huddersfield. 

H'lpkinson.  J.  &  Co..  Ltd.,  Britannia  Works.  Huddersfield. 

Hunt    &    Milton,    Crown    Brass    Works,    Oozells    Street    North, 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rosehill  Works,  Glasgow 
Shaw,  Joseph.  Albert  Works,  Huddersfield. 
Winn,  Charles.  &  Co.,  St.  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 
Matthews  &  Yates,  Ltd.,  Swinton.  Manchester. 

Water  Softeners  and  Purifiers. 

Lassen&  Hjort,  52,  Queen  Victoria  Street,  London,  E.C. 

Wagons— Steam. 

Thornycroft  ^.  Co.,  ].  I.,  Ltd.,  Chiswick,  London,  W. 

Weighing  Apparatus. 

\V.  &  T.  Avery,  Ltd.,  Soho  Foundry,  Birmingham,  England 
Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 

Wells  Light. 
AC.  Wells  &  Co,  100*.  Midland  Road,  St.  Pancras,  London.  N.VU 

Wire  Working  Machinery. 

Ed.  Brand  35,  Shakespeare  Street,  Manchester. 

"  Woodite." 

"  Woodite"  Company,  Mllcham,  Suncy. 


Novkmi-.er  ic,  igti.v 
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Machine  Tools 


Illustration  shows 
Hydraulic  Flanging 
Press    Progressive 
Type*,  for  Flanging 
Boiler  Plates,  etc. 


RICE  &  CO.  «^)' 

LIMITED, 


ENGLAND. 


HYDRAULIC 

Riveters,    i  Lifts, 


Presses, 

Cranes, 

Punches, 

Shears, 

Hoists, 


Pumps, 
Accumulators, 
Intensifiers, 
Valves, 
&c.,  &c. 


ABC  Code,  4th  Edition,  used. 
Telegraphic  Address  ;   "  Press,  Leeds." 
Telephone  N'o.  :    2362, 


No.  2  Gear  Feed  Universal  Miller. 


ALL  OUR  LATHES 


ARE     FITTED     WITH 


Patent   Bed,  Patent  Loose  Head, 
Patent  Screw-Cutting  and  Feed  Motions. 

INVESTIGATE   THESE  POINTS   BEFORE  BUYINQ. 


JOHN   L2\NG  &  SONS, 


Johnstone,  near   GLASGOW. 


GREENWOOD  &  BATLEY,  L' 

Machine  Tools. 


J.  Parkinson  6  Son, 
Shipley,  ENGLAND. 


„     Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 


B   2 


>4 
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Machine  Tools 


Geareit 

Milling  Macliines 

For  Milling  at  High  Speeds 

With  RAPID  RETURN  OF  TABLE 

By   RacK  and   Pinion. 

Automatic  Traverses  of  Table  : — 

21   inches  transversely. 
7j  inches  longitudinally. 

With  reverse  motions  to  both  feeds. 
Size  of  Table  :     2  ft.  5  in.  and   i  ft.  3  in. 

GUNUFFE  &  GROGM, 


LTD. 


Broughton  Lane, 

MANCHESTER, 

Co.le  U-onI:  "BRnOK  ENGLAND. 


Turret  Lathes. 

BRITISH     MAKE     THROUGHOUT. 


See  ourtpage 

Advertiscmen  1 

nj\t  week. 


THE   ECLIPSE   TOOL    MANUFACTURING   CO. 

LINWOOD.    near   GLASGOW. 


Contractors  to  H,M.  Governm;Qt. 


BRADBURY  &  CO., 


LTD. 


Capstan 
Lathes  and 

Labour 
Saving  Tools.  ■'"  "  ^^^■"^■"'" 


WELLINGTON 
WORKS. 
OLDHAM 

Lists   Free. 


agdeburg^ 
ucKau. 


I 


FRIED.  KRUPP  A.-G.  GRUSONWERK,  "b 

Complete  Machinery  '^^    Cable  Works. 

.  Hemp  &  Wire  Roperies, 

S,l.  Kcpresentativcfo,  Great  Uitamnd  Ireland-  |pjj^      R  Ubbe  r,     G  U  ttd      PerCh^, 

Linoleum  &Gelluloid  Factories. 


¥.  STAIM, 


25,  College  Hill, 
Cannon  Street,  London,  E.G. 


NovimiiEM  lo,  1905. 
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Machine  Tools 


The  SURVIVAL  of  the  FITTEST. 

We    make    more    Planers 
than   any  other  Firm 
in  Great 

Britain. 


Ask    specially 
for  Planing 
Machine 
Catalogue. 


C.    REDIVEAN    Sc    SONS,   Pioneer  IronworRs,    HALIFAX. 


ANOTHER  LINK  in  the  chain  of  PROGRESS. 


Our  SMALL  RADIAL  has  recently 
been  improved,  and  can  now  be 
fitted  with  Automatic  Trip  Motion. 
Spindle  practically  equal  to  sensitive. 

Great  power  and  efficiency  for 

HIGH-SPEED    DRILLING. 

No  Cones.         Xo  Countershalt. 


Sole    Makers- 


WILLIAM   ASQUiTH,  Ltd., 

Well   Road  Works, 
HALIFAX,   England. 


>~<^ 


SEND  :rOR':LISTS. 


tzs 


l6 
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Machine   Tools 


COUNT  THE  CYCLES. 

THIS  is  more  accurate  than  gauoing  the  efliciency  of  your 
planers  by  maximum  speeds  only,  because  of  the 
time  lost  on  reversing.  The  tune  of  a  cycle  (the  complete 
"cut"  and  ''return"  journev)  includes  the  loss  due  to 
acceleration  at  both  ends  of  the  stroke. 

The  High-Speed  hlaner  illustrated  completes  10  cycles  in 
4  minutes  when  on  a  12  ft.  stroke. 

Write  for  our  table  showing  speeds  of  the  various  sizes 
for  comparison  vi'ith  your  own  planers. 

Bateiiian's  Machine  Tool  Co., 

LIMITED, 


Hunslet 
LEEDS. 


60  in.  by  60  in.  'oy  12  ft.  Patent  High-Speed  Planer,  cutting  40  ft    p  m.,  returning  140ft   p.m. 


^DlJSSELDORFVl 


Special 
Machinery 

FOR  MAKING 

Bolts,     Nuts,     Rivets. 
Insulator     Brackets, 
Horse-Shoes. 
Horse-Shoe    Nails. 
Calkins,    and 
Similar    Forgings. 


ROLLING   MACHINE  FOR 
IRON  SCREW  THREAD. 


November  io,  1005. 
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Machine  Tools,  &c. 


LAUNDRY 


MACHINERY 


and  Steam  COOKING  APPARATUS. 

Please  write  for  our   New   Catalogue,    N, 


KEIGHLEY, 


SummerSCaleS,  Ltd.,  England 


^  LTD.. 

^  Lathe     Manufacturers, 


Dean,  Smith,  &  Grace, 


()      Established 
^  1865. 


KEIGHLEY. 

V/RITE      FOR      CATALOGUE. 


See    Our  Advertisement  next  WeeK. 


HIGH  SPEED  LATHES 


Our   Speciality 

up  to 
I2-in.  Centre. 

Pricc-  List  OH 

iif-f'lication. 

ACCURACY 
GUARANTEED. 

TeU^ravis : 
"  Leckenby,Benton> 
Halitax." 


LECKENBY,    BENTON,    &    CO., 

Perseverance  Ironworks,  HALIFAX. 


Northern   Engineering 
Co.  (1 900),  Ltd. 


KING     CROSS,     near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


i8 
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ilP§Il^(Wllll^I^)f    Mining  Machinery 


ELECTRIC  MINING  MACHINERY. 

Send  us  Particulars  of  your  requirements,  or  Sketch  of  your 
Workings,  when  we  will  submit  to  you  the  most  Economical 
Method  and  our  Lowest  Prices. 


Telephone  No.:  4608. 


TelegraiT)s:  '■  HAULING,  BIRMINGHAM." 


The  above  sho'ws  our  heavy  type  of 
£ndless  Kope  Haulage  Gear. 


SPECIALITIES. 


Our  Specialities  arc :  Secondary  Haulage,  Electrically  Driven 
Three-throw  Pumps,  Main  and  Tail,  Main  Rope,  Endless 
Rope,    and  Portable  Hoisting  and  Hauling  Gears. 


M.    B.    WILD  &  CO., 

Mechanical    and    Electrical    Engineers. 


Head    Offices  : 


35  &  36,  Clarence  Chambers,  Corporation  Street, 

Works:     NECHELLS      BIRMINGHAM.  BIRMINGHAM. 
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MfEiWlimTlf 


Steelwork,  &c. 


'CLAYTON,  SON  &  Co. 

4  LTD. 

HUNSLET,   LEEDS. 

MAKERS    OF    THE 

LARGEST  STEEL  TANK 

AND     THE 

LARGEST  GASHOLDER 
IN  THE  WORLD. 


»   ^ 


t 


I  ROOFING, 

f  CONSTRUCTURAL 

I  STEEL     WORK, 

t  PETROLEUM     TANKS. 


IVirfS:—  London   Office: — 

"  Gas,  Leeds."  60.  Queen  Victoria  Street. 


Stone    Breakers. 


(Improved    BlaRe   Type.) 


Rollers, 
Screens, 

Gravel  Washers, 
Concrete  Mixers. 


Section  0/  Machine. 


SAMUEL  PEGG  6  SON, 

Alexander  Street.  LEICESTER,    EnGLAND. 


Natioual  Tjtephone  104. 
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Belting 


THIS  IS  THE  HIDE  THAT 
SCHIEREN  TANS 


ery,  and 


SCHIEREN 
BELtll* 


inaae,  trom  jusi  sucn  sierL 
as  this,   is    used   wherever   powe; 
bfe  .  transmitted  ■  with  r  e  1 ;  3  b  i ! 
ly  aild'fccwiomy. 

Do  you  iiS3  'Schieren' Belting  ? 
probably,  would  do  vsjcf  if  you 
Raew  how  good  it ,is,   :;,';;•■:      •. 
Send  for.  our  Dixie  Belt  Leather 


Chas.  A.  Schieren  &  C 


45-51.  FERRY  STREET, 
NEW  YORK.  U.S.A. 


NOVEMBEK    lO,  1905. 
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MWmiLYf     Packing,  Belting,  &c. 


JUfa. 


J 
\ ^ 

-|e  J 

Our  Offer, 


Though  some  tliousands  of  sets  have  been  sold,  and  are 
being  successfully  used  by  the  leading  engineers,  collieries, 
and  manufacturers,  we  still  send 


u 


The  Lancaster 


1^ 


METALLIC    PACKINGS 

"ON   APPROVAL"   for  Three   Months    Free   TRIAL. 

You    can   therefore   fully   test   their  merits,   without   risH   or   expanse, 
FOR    FULL    PARTICULARS    WRITE    FOR    CATALOGUE    C. 

LANCASTER  &  TONGE,  Pendleton,   MANCHESTER. 


Makers  of  ■•  The  Lancaster"  Slcam  Traps,    Pistons,   SUa-n   Dryers,   SPIRAL   SPRINGS. 


W.  &  O.  GiLMOUR, 

Machine  Belt  Manufacturers, 

St.  John's  Hill, 
EDINBURGH. 

Telegrams:  "  Belting,  EnixiiURGH."  Telephone  No. :  575  Central. 


Belting 


MADE   l-KOU 

PURE  OAK  TAf^NED 
LEATHER. 


Quality  fs  Our  First 
Consideration. 

For   over    Eighty     Years 

ue  have  been  m^^kcr^  ot 
Lt-  ither  BL-ltint;,  but  <>wint 
to  the  present  dt-nands  of 
tr  ale  we  have  jiisi  laid  do  •  n 
extensive  plant  and  are  nou 
in  a  position  to  supply  O.ik 
Panned  Leather  Htliinfi  .t 
as  reasonable  a  pr  C'  a^  " 
consistent     with    Hrs  ,r':.cc 


«S^ 


Packing 

that 

Packs, 


Over   160,000  Supplied. 


BLOlK    lACKINti. 


UNITED    STATES  METALLIC 
PACKING  CO.,  LTD.. 

Bradford. 


.  OILSEED  AND  CAKE  MILLS 

CD  O 

QC  - 

S  Rose,  Downs  &  Thompson,  ^d 

q  !-LTD.,  m 

LU  -n 

Cr  Old  Foundry,   HULL,  — 

^  and  rn 


g        12.  Mark  Lane,  LONDON,  E.G.        E 

cc  rn 

o  ^ 

WA'ER  SOFTFNING  PLANT. 
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Hunt  and  Mitton  — 
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34 


3S 


India  Rubber,  Gutta  Percha,  and  Telegraph 

Works  Co.,  Ltd 

Inglesant.  T.,  &  Sons,  Ltd 


Jones  and  Lamson  Machine  Co. 


^KPllToi* 


-^  The  Standard 

t3     OF    COMPARISOVN. 


r   »-.-jr^ilf 


Most  ele^aiiZ/y  designed  ana  finished. 

Fail   0}  convenient  deques  other  Desks 
have  not  got. 

The  Desk  that  Delights 


an^V^  Sent   to   your   door   on 

"'     "^      receipt  of  deposit,  balance 


at  convenience. 


£1 


Prices  from  £4   15Si,  carriage  paid. 

Its  ipf^enious  construction,  absolute  convenience  and  elegance  liave 
made  it  the  favourite  desk  with  thousands  of  business  anii  literary 
men.  Full  of  naiiy  contrivances  for  savins  lime  and  worry.  No  lost 
papers— everythiny  in  iis  place  and  automatically  locketl  up.  An 
ofht'p  necessity.  M'^sential  to  the  complete  furnishing;  of  every 
cultured  home. 


Write  To=Day. 

A  Postcard  now  wilt  brinj^  you  our  hand- 
snnie  Desk  CataloKue.  Elegantly  illustrated 
an'!  finished.  X^nta'"'^  many  valuable  hint 
oil  furnishing.     Don  t  delay  sending. 


T.  INGLESANT  &  SONS,  Ltd. 

l'f>lii)lslficr^  ami  Cabinet  Makers  l>v  Royal 
Wauant  to  Hn  Muiesty  the  A'niL,'. 

Atlas  House*  Leicester 
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Miscellaneous 


MATTHEWS  6  YATES, 


(DEPT.G.      SWINTON, 

Manchester. 

SPECIALISTS  in 

VENTILATION 

and  in  the 

CONSTRUCTION  6 
APPLICATION 


OF 


FANS 


FOR    ALL     PURPOSES. 


Write   for   Catalogue. 


LIMITED 


Cyclone    Electric    Blo^ver   (Open    Motor  i. 


"  Where  men  know  their  cost  and  they  know  their  zuorth, 
Then   they  know  their  right   to  the  joys  of  earth." — F.   Cohbrook. 

YOU  MAY   know  your  WORTH  at  a  glance  if  you  use 

The  Dade  PERPETUAL 
Stock  Book. 

May  we  tell  YOU  more  about  it? 

Write  D.P.L.    Department.  ^^_^ 

Business     System    Experts, 
Temple    Bar    House,    Fleet    Street,    LONDON,    E.G. 

Telegrams;  "DEVISERS,   LONDON."   •Phone  No.:  6514  Central. 
Branches   and    Representatives:    BIRMI.NQHAM,  LEEDS.  iWANCHESTER. 
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Siiddeutsche  Kabelwerke.  A.-G. 
Summerscales  &  Sons.  Ltd..  W. 
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Swain  &  Son.  Ltd.,  John 
Swift.  George      


Taylor  &  Challen,  Ltd 

Temperley  Tr.Tnsporter  Co 

Thorn.  John  Z 

Thompson,  John  ...  

Thornycrofi  &  Co.,  Ltd..  John  L 

Tomey,  J..  &  Sons  

Trading  and  Manufacturing  Co..  Ltd. 

Treasure  &  Co..  J.  B 

Tubes,  Ltd 

Turner,  Atherton  &  Co.  


United  States  Metallic  Packing  Co.,  Ltd 


Valor  Co.,  Ltd ... 

Vauxhall    and  West    Hydraulic  En- 
gineering Co.,  Ltd....         


Ward  &  Co..  H.  W — 

Ward,  T.  W ...  4 

Waygood  &  Co.,  Ltd J 

Weaver  &  Co..  B 5 

Weise  &  Monski 34- 

Wells  &  Co..  A.  C — 

Wells  &  Co.,  M — 

West  &  Co.,  Ltd..  H.  J 27 

West  Hydraulic  Engineering  Co.     ...  — 
VVest  Pascagoula  Creosoting  Works  4 
Westinghouse  Electric  and  Manu- 
facturing Co..    Ltd..  The  British   ...  — 

Wild,  M.  B.,  &Co i'< 

Williams&Co.  J.  H .3 

Winn  &  Co..  Charles     4 

"Woodite"Co — 

Wrigley  &  Co.,  Ltd.,  E.G.      1  nside  Front  Com;]- 

Yorkshire  Patent  Steam  Wagon  Co.  2H 
Yorkshire  Machine  Tool  and   Engineering 

Works  Inside  Back  Cover 

Yost  Typewriter  Co.,  Ltd — 

Zeit7  &  Co              5 


The 


Scotch  &  Irish  Oxygen  Co.,  Ltd., 

ROSEHILL  WORKS,  GLASGOW. 

Valves   for  Gas  Bottles,  Refrigerating  Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

Reducing  Valves.  Keys,  and   all  Fittings   for  Compressed  Gases. 


SHDDEOTSCHE  KABELWERKE  A.-G.,  Mannheim, 


(SYSTEM    BERTHOUD    BOREL.) 


CEItl^il.N'y. 


eontractors  to  tl»e  Imperial  eerman  Postal  Authorities. 


Silk-Covcred 
Copper   Wires 

TELEPHONE    CABLES. 

With  Paper  and  Air  Insulation. 

LEAD-COVERED  CABLES 

For  all  Tensions  up  to  40,000  volts. 
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10,  1935 


PAGE'S     WEEKLY. 


Miscellaneous 


Automatic 
notching 
Press 


rRcssfsDrcs/ ^11  ■ 


'irii  1 1  < 

sAeet  Metal 


MACHINE     TOOLS 
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Station 
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E.C. 
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BERTRAMS,    \J°- 

St.  Katherine's  Works,  Sciennes, 


(I 


n 


CAMPBELL 

GAS  ENGINES  *  SUCTION  PLANTS. 
OIL  ENGINES  &  PUMPS. 


[  SOLE  MAKERS— 

I  THE  Campbell  Gas  Engine  Co., 

r  Halifax,    England 

)r  London  Office— 

114,  Tooley  Street.  S.E 
^V  ,».  .W.  .Wr  .^  JW  Jfc  .fWJhrfW  JWrfW^trA^LA^.^t. 


i 

The    "SHAW" 


Limited. 

Glaigou'  Office— 
104.  Bath  Strecl. 


Patent  Steam 


Valves 


with  Renewable  Seats,  Interchangeable 
Concentric  Valve,  Compound  PacHlng 
to  Spindle,  Special  Metal,  and  High- 
Class  WorKmanshlp. 


The  "SHAW    Patent    Parallel  Slide   Valve   is   the 
Acme  of  Simplicity  and   Durability. 

Xry    Them  !     sent  on  Approval. 


er 


Write  tor  particulars  of  theseand  other 
Specialities  for  Htgh   Pressure  Steam. 


JOSEPH  SHAW,  .„f.r^^;.,.HUDDER8FIELD. 


HlfiH-CLASS  LUBRICANTS 


FOR  MACHINERY 

OF  EVERY 
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"  Now  let  him  write,  wrho  never  wrote  before, 
and  he  who  always  wrote,  now  write  the  more." 

To    obtain   true    comfort,  rapidity,  and    economy   in    writing, 
there  is  only  one  way ; 

Banish  Inkpots  and  Scratchy  steel 
Pens,  and  use  a      O  i^AlN 

Fountain  Pen. 


10/6,    16/6,    25/- 

upwards. 


xo'^ 


Post  free. 


.>*'' 


<^^ 


Tlie  best 
is  cheaper  than 
next  best,  because  with 
it  you  buy  satisfaction,  not 
constant  irritation. 

IT  COSTS  YOU  NOTHING 
TO   TRY   A    "SWAN." 

Money  bacH  if  not  satisfied.    That's  our  principle  ! 

Sold  by  Stationers  and  Jewellers.     See  Catal  -gue,  free. 

MABIE,  TODD  <S  BARD, 

79  a  80,  HIGH  HOLBORN,  LONDON,  W.C 

93    Cheapside.  E.G..  93a,  Resent  St.,  W.,  London  ;   3,  Exchange  St.,  Manchester; 
Brenlano's,  37,  Ave  de  lOpera,   Paris;  and   at  New  YorK  and  Chicago, 


.,.\<" 


The  UNIVERSAL 


Power  Hack  Saw 
Machine 


WITH  AUTOMATIC 
ADJUSTMENT.     .     . 


Glasgow  Office: 

56,    BOTHWELL    STREET. 


CHIS  machine  can  be  <et  to  i/j-aiitcmali,ally  at  any  given 
point  by  moving  the  wedge  on  upright  lever  up  or  down. 
.As  the  machine  cuts  to  a  given  point  the  frame  stril<es 
tliis  wedge,  pushes  tlie  lever  over  until  it  icleases  the  rod 
from  the  clutch  on  shaft  taking  into  pullcv.  The  falling  of 
this  rod  releases  the  clutch,  while  the  dri\ing  pulley  at  once 
becomes  loose  and  stops  the  Saw.  This  enables  the  operator 
to  set  the  machine  to  work,  alter  which  it  requires  no  further 
attention,  as  it  takes  care  of  itself,  leaving  him/rrc  for  other 
work.  When  the  machine  saws  to  the  point  to  which  it  is 
set  it  stops  automatically,  and  is  ready  for  the  next  cut  at  the 
convenience  of  the  operator. 

WRITE    FOR     CATALOGUE    No.    194. 


THE  FAIRBANKS  COMPANY, 

78-80.  City  Road,  LONDON.  E.G. 


November  io,  1905. 


PAGE'S   WEEKLY. 


1025 


PAGE'S  WEEKLY 


An  Illustrated  Technical  Weekly,  dealing  with  the  Engineering,  Electrical,  Mining,  Iron  and  Steel, 

and  Shipbuilding  Industries. 


Vol.  VII. 


LONDON,  FRIDAY,    NOVEMBER  10,    1905. 


No.  61. 


The  Offices  of  "  Page's  Weekly," 

Wednesday  Evening. 

THE  announcement  that  Messrs.  Yarrow 
and  Co.,  Ltd.,  have  decided  to  transfer 
their  works  from  the  Thames  comes  as  no 
surprise.  The  question  of  removal  has  been 
under  serious  consideration  for  some  long  time 
past,  and  in  deciding  to  transfer  their  business  to 
the  North  of  England  they  are  only  following 
a  course  dictated  by  circumstances.  The  main 
reasons  for  the  impending  removal  are  the  high 
cost  of  production  in  London,  the  intolerable 
burden  of  high  rates,  and  the  fact  that  night- 
work  in  the  Metropolitan  district  has  to  be  paid 
for  at  a  higher  rate  than  on  the  Tyne  or  the 
Clyde.  This  latter  fact  indeed,  as  was  stated 
at  the  time  in  Page's  Weekly,  was  the  main 
reason  why  Messrs.  Yarrow  were  compelled  to 
decline  the  offer  of  a  big  foreign  government 
contract,  the  contract  price  not  permitting  the 
payment  of  time-and-half  for  night  work,  which 
the  men  demanded.  This  wages  question  is 
probably  the  most  important  factor ;  skilled 
labour  commands  from  five  to  fifteen  per  cent, 
higher  rates  in  the  London  district,  while  the 
cost  of  unskilled  labour  ranges  up  to  30  per 
cent,  higher. 

It  is  urged,  too,  by  some  that  the  labour  in  the 
North  of  England  is,  on  the  whole,  more 
efficient.  A  great  deal  turns,  no  doubt,  on  the 
conditions  under  which  the  workmen  live,  and 
it  is  held  that  these,  among  the  Thames  men,  do 


not  contribute  to  the  highest  efficiency.  As 
stated  above  this  migration  is  no  new  thing,  a 
large  number  of  well-known  firms  having  already 
left  the  London  district  for  much  the  same 
reasons  which  are  impelling  the  migration  of 
Messrs.  Yarrow.  To  name  a  few,  the  Brush 
(Company  went  to  Loughborough  ;  Willans 
and    Robinson,    to  Rugby ;    Thornycrofts  are 


SIR   GEORGE    BARCLAY  BRUCE, 

Father"  of  the  Institution  of  Civil  Engineers,  who,  as 
Senior    Past-President,    on    Tuesday  proposed    the 
vote   of  thanks  to  Sir  Guilford  Molesworth  on  his 
retirement  from  the  Cliair. 
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gradually  transferring  their  work  to  their  South- 
ampton yard ;  Siemens  have  migrated  to 
Stafford  ;  Ransomes,  to  Newark-on-Trent  ;  the 
Vauxhall  Engineering  Company,  to  Luton  ; 
Allen's,  the  well  known  pump  people  are  now 
at  Bedford ;  the  Pulsometer  Company  put  up 
works  at  Reading  ;  whilst  on  a  recent  visit  to 
the  Garden  City,  at  Letchworth,  the  writer 
noticed  the  names  of  several  well-known  manu- 
facturing concerns  attached  to  sites  where 
factories  are  to  be  erected. 


It  has  been  suggested  that  the  reason  for  the 
removal  of  Messrs.  Yarrow's  works  is  an  inten- 
tion on  their  part  to  undertake  the  building  of 
larger  vessels  such  as  cruisers  and  merchant 
ships.  This,  however,  we  are  assured,  is  not 
the  case,  as  it  is  Messrs.  Yarrow's  intention 
still  to  confine  themselves  to  the  special  class 
of  work  by  which  their  reputation  has  been 
made,  viz.,  torpedo  boat  destroyers,  torpedo 
boats,  specially  shallow-draught  gun  boats, 
and  vessels  intended  for  the  pioneer  work  of 
commerce.  These  last-mentioned  vessels  have 
successfully  opened  to  commerce  shallow  rivers 
in  many  parts  of  the  world  that  were  hitherto 
unavailable  on  account  of  their  small  depth 
of  water.  It  goes  without  saying  that  the  firm 
will  also  continue  the  manufacture  ot  the  Yarrow 
water-tube  boiler.  It  is  understood  that  no 
decision  has  yet  been  corhe  to  as  to  the  site 
of  the  new  works. 


Reproduced  by  permission  of  the  Proprietors  OJ  Punch. 
"  THEY  HAVE  THEIR  EXITS  AND  THEIR  ENTRANCES." 

Intendinji  passenger  on  Uie  Eleclrilkd  District  (inserting  himself  as 
the  electric  train  starts). 

Is  this  llie  Ealing-Guh  !-Guh  !-Guh  !    Help  !  Help  !  ! 

The  above  clever  drawing  represents  Mr.  Punch's 
way  of  dealing  with  a  possible  contingency  to  which  \ve 
called  attention  in  these  columns  a  few  weeks  ago.— Ed. 


The  tube  mills  ordered  by  Messrs.  H.  Eckstein 
and  Co.  for  the   mines  under  their  control  last 
year  are   now  arriving  on   the  Rand,  and  The 
South  African  Mines,  Commerce  and  Industries 
learns  that  before  the  end  of  the  present  year 
they  will  be  at  work.     On  several  mines  tube 
mills  are  already  on  the  ground  awaiting  instal- 
lation, whilst    nearly  all   the  mines  under  the 
control  of  the  Corner  House  are  preparing  to 
put   them    in.      The    Robinson    Central    Deep 
Company,  for  instance,  is  engaged  in  making 
foundations  for    its    mills,  and    hope    to  have 
them  at  work  by  the  middle  of  December.     It 
is  safe  to  say,  adds  our  contemporary,  that  early 
next  year  these  metallurgical  innovations  will  be 
playing  no  inconsiderable  part  in  cuutributing  to 
the  output  of  the  Witwatersrand.     A  London 
journal    recently    had     an    article     in    which, 
amongst  other  detractory  statements  regarding 
the    Rand,    it   was   said    that    tube    mills    had 
proved   themselves  to   be  useless.      This   pro- 
nouncement    seems     incompatible     with     the 
activity  that  is  being   displayed  all  along    the 
reef  in  etiuipping  mines  with  these  mills. 
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According  to  the  most  recent  return  the  total 
•output   of  iron    ore   in    the    world     probably 
amounted  in   1903  to  about   100  million  tons, 
the  principal  producers  being  the  United  States, 
Germany,  the  United  Kingdom,  and  Spain,  in 
the    order    given,    these    countries    accounting 
for  about  80  per  cent,  of  the  total  output.     The 
total   quantity   of   pig   iron   produced   in   1903 
probably  amounted  to  about  47  million  tons, 
the  principal  producers  being  the  United  States, 
Germany,    and   the   United    Kingdom,    in    the 
order  named,  the  production  of  the  first  about 
equalling   the    combined    output    of    the    next 
two,  and  the  three  countries  together  account- 
ing for  about  three-quarters  of  the  total  output 
of  the  world.     The  accompanying  tables  show 
the  output  of  British  iron  ore  and  the  produc- 
tion of  pig  iron  for  the  years  1890  to  1904  in- 
clusive.    The    same    report    states     that    the 
quantity  of  steel  produced  by  the  open-hearth 
process  in  the  United  Kingdom  is  at  present 
about  double  of  that  produced  by  the  Bessemer 
process.     In  Germany,  on  the  other  hand,  the 
proportion  is  reversed,  about  two-thirds  of  the 
total  jiroduction  consisting^  of  Bessemer  steel, 
whilst   in  the   United  States    also   the    produc- 
tion   of    Bessemer   steel   considerably   exceeds 
that  produced  by  the  open-hearth  process. 


TABLE  I.-IRON  ORE. 
(a)  UNITED  KINGDOM. 


Oiiipul  ol  Ktuie  IroD  Ore. 


1890 

Ihill 

lHi>2 

1h93 

1894 

1K95 

1S% 

1897 

1898 

1899 

I'OUO 

1901 

1902 

1903 

1904 


Tons. 
13,781.000 

12,778,000 

11.313.000 

11.203,000 

1:^,367,000 

12,015,000 

13.701,000 

13,78P,0(iO 

14,177,000 

14,4(31,000 

14,029,000 

12,275.000 

13,426,000 

13,710,000 

13.774,000 


Per  H.'»4 
Popolalioii. 


liUporU 
oCStttit, 
Iron  Ore. 


Tons. 
0-37 


0-3ff 
0-'29 
0-32 
0-32 
0-35 
034 
035 
0  35 
0-31 
0-30 
032 
0  32 
0  32 


CuatumptioD  o(  I/oirOr«. 


Inportc/l 
(Itnporw  IcM 
I{«-t<porU). 


Vtr  If  eiut 
pDpaUuoa. 


8,000 
23,000 
7,000 

8.<AX) 
2.000 
2,000 

y.ooo 

3,000 
2,000 
3,000 
3,000 
4,000 
4,000 
4, COO 

r.ooo 


Toni- 
13,773,000 

12,755,000 

11,306.000 

11,195,000 

I2,8Go,0O0 

12,613,000 

13,698,000 

1 3,785,000 

14,175,000 

14,458,000 

14,025,000 

12,271,000 

13,422,000 

13,7'«.000 

13,707,000 


TODB. 

4,432,000 
3,164.000 
3,778,000 
4,065,000 
4,412,000 


Tons. 
18,203,000 

15,919,000 

16,094,000  I 

15,260,000 

10,777,000 


4,446.000 

17,059,000 

1,429,000 

19,127,000 

5,959,000 

19,744,000 

5,461,000 

19,636,000 

7.046,000 

21,504,000 

C,293,000 

20,31B,000 

6,5«,0OO 

17,812,000 

6,425,000 

19.847,000 

0,30-1,000 

20,016,000 

6.094.0UO 

19,661.000 

TODP 

0'4» 
0-42 
0-40 
OW 
0-43 
0-43 
0'48 
0-19 
0-49 
0  33 
0  49 
043 
0-47 
0-47 
0-46 


TABLE  II.— PIG  IRON. 


Nearly  all  the  German  steel,  and  the  greater 
part    of    the    steel    produced    in     the    United 
State,s,  is  basic  steel,  the  native  ores  not  being 
lor  the  most  part  adapted  to  the  acid  process. 
On   the   other  hand   for   various   reasons   acid 
steel  is  much  in  demand  in  this  country,  and 
most  of  the  steel  produced,  whether    by  the 
Bessemer  or  open-hearth  process,  is  acid  steel. 
The   large  importation   of  iron   ores  into   this 
ountry  is  determined  to  a  great  extent  by  this 
demand,  the  ores  raised  in  the  United  Kingdom, 
with    the   exception    of    those    obtained    from 
Cumberland  and  Lancashire,  being  for  the  most 
part   of   a   phospheric    character     and   so    not 
.available  for  the  acid  process. 


Prodnctiou  ofPig  Iron, 

Eipocisor 

Pig  Iron 
of 

Matiu- 
futute. 

CoiiRnmptbn 

of  Pig  Iron. 

Vear 

Toial. 

Per  He.a 

r,f  the 

Populaiion- 

or 

Maoulaciure. 

^mp-ute-l 
Impr.ri«  lew 

Tola). 

Per  KeaJ 

ortb« 

Popul<,;>oD. 

1690 

Tons. 
7,904,000 

Tona. 
0-21 

Tooa. 
1,139,000 

Tons. 
0,765,000 

Tons. 
60.000 

Tons. 
6,825,000 

Tons, 
0-18 

1891 

7. 106.000 

0-20 

837,000 

6,569,000 

61,000 

6,630,000 

0-18 

i8y2 

6,709,000 

018 

764,000 

5,945,000 

52,000 

5.997.000 

010 

'.S9S 

6,977,000 

018 

836,000 

6.141,000 

32,000 

6,173,000 

0-16 

1894 

7,427,000 

019 

826,000 

6,601,000 

59,000 

6.660.000 

0-17 

1895 

7,703,000 

0-20 

861,000 

0,842,000 

89,000 

6.931,000 

0-16 

1896 

8,660.000 

0  22 

1,053,000 

7,607.000 

100,000 

7,713;000 

0-19 

1897 

8,796,000 

0-22 

1.200,000 

7,596.000 

154,000 

7,750,000 

a  10 

1898 

8,610,000 

0-21 

1,0-13,000 

7,567.000 

156,000 

7,723,000 

0  19 

1899 

9,42 1 ,000 

0-23 

1.380,000 

8,041,000 

167,000 

8,208,000 

0-20 

1900 

8,960,000 

0-22 

1,428,000 

7.532.000 

173,000 

7,705.000 

0  19 

1901 

7.929,000 

0-19 

839.0C0 

7,090.000 

105,000 

7.285,000 

0  19 

1902 

S.680,000 

0  21 

1,103,000 

7.577,000 

221,000 

7,798,000 

0\» 

1903 

8,935.000 

0  21 

1,065.000 

7,870,000 

129,000 

7,909.000 

010 

1904 

8,563,000t 

oao 

811.000 

7.752,OOOt 

124,000 

7,876,000t 

0-18} 

•  loilndiog  .  sowll  quoolily  of  pitddleil  iron  io  ibe  yttii  pnor  lo  lUOn.  t  ProTiiionni  Ocorcs- 

The  Motor  Exhibition  which  opens  at 
Olympia  on  the  17th  inst..  gives  every  indica- 
tion, as  far  as  it  is  possible  to  form  an  opinion 
in  advance,  of  being  a  great  success.  The  list 
of  exhibitors  is  an  imposing  one,  and  the  im- 
portance of  the  exhibition  is  undoubtedly 
enhanced  by  holding  it  in  November  instead 
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of  February,  and  thus  anticipating  the  ex- 
hibition in  Paris,  where  foreign  firms  have 
hitherto  first  exhibited  their  new  models.  It 
is  now  clear  from  the  list  of  entries  that  foreign 
manufacturers  intend  to  .show  their  1906  models 
at  Olympia.  Although  this  may  not  mean, 
that  as  one  writer  states  it,  "  the  centre  of 
the  motor  industrial  struggle  has  shifted  from 
France  to  England."  the  fact  is  not  without 
its  bearing  on  the  growing  importance  of  the 
motor  industry  in  this  country.  Comparing 
the  exhibition  to  be  opened  on  Friday  next 
with  its  immediate  predecessor,  one  thing  that 
will  strike  visitors  is  the  growth  in  the  com- 
mercial vehicle  class  of  exhibits.  These  are  for 
the  first  time  to  be  grouped  together,  and 
accorded  space  commensurate  with  the  growing 
importance    of    this    branch    of    the    industry. 


In  his  address  to  the  Institution  of  Civil 
Engineers  on  Tuesday  last.  Sir  Alexander 
Binnie  made  a  new  departure.  Hitherto,  it 
has  been  the  custom  for  presidents  to  include  in 
their  presidential  address  some  account  of 
the  particular  department  of  civil  engineering 
in  which  their  own  energies  have  been  engaged. 
Sir  Alexander  Binnie's  address  was  practically 
a  survey  of  the  history  of  civil  engineering 
in  this  country,  and  it  was  lis!ened  <o  wiih 
keen  interest.  He  drew  attention  to  the 
surroundings  under  which  the  early  engineers 
had  to  perform  their  work.  His  account  of 
the  work  of  Brindley,  Smeaton,  James  Watt, 
John  Rennie,  and  Thomas  Telford,  brought  ouj- 
vividly  the  difficulties  and  disadvantages  with 
which  these  early  engineers  had  to  contend. 
Sir  William  Preece.  in  proposing  a  vote  of  thanks 
to  the  president  for  his  address,  pointed  out 
that  the  president  might  perhaps  have  paid  a 
little  more  attention  to  the  connection  between 
engineering  and  science  in  the  early  days  of 
engineering.  Sir  Alexander  Binnie  claimed 
that  he  had.  by  inference,  shown  that  the 
early  engineers  had  to  be  their  own  scientists, 
Smeaton  himself  was  a  man  of  very  high  in- 


tellect, and  Watt  was  not  only  an  engineer,  but  a 
natural  philosopher.  Science  was  deep  in 
the  debt  of  engineering  for  the  work  done 
by  the  pioneers  of  the  profession,  some  of 
whose  work  executed  under  all  the  disabilities 
to  which  he  had  directed  attention,  might  even 
challenge  comparison  with  the  civil  engineering 
of  the  present  day. 

There  will,  no  doubt,  be  a  sharp  division  of 
opinion  among  business  men  as  to  the  pro- 
priety of  the  step  taken  by  the  London  County 
Council  last  Tuesday  in  regard  to  the  Thames 
steamer  service.  As  in  the  development  of 
many  new  enterprises,  the  Council  found 
themselves  between  Scylla  and  Charybdis.  To 
continue  the  service  means  a  loss,  and  to  dis- 
continue it  also  means  a  loss,  but  while  the 
money  in  the  first  case  is  a  fairly  definite  quantity 
the  loss  connected  with  disorganisation  of  staff 
and  the  effect  of  entire  suspension  can  scarcely 
be  gauged.  The  London  County  Council  has 
been  so  freely  criticised  that  we  are  apt  some- 
times to  overlook  the  fact  that  the  steamboat 
service  was  badly  wanted,  and  that  it  is.  more- 
over, a  scheme  of  .great  potentialities.  Few 
private  firms,  we  imagine,  would  have  expected 
to  make  a  profit  on  the  first  year  in  such  an 
undertaking.  Mr.  John  Burns  believes  that 
the  service  .should  be  treated  as  part  of  the 
tramway  service,  and  that  if  this  is  done,  in  a 
few  years  it  will  pay.  A  step  in  this  direction  has 
already  been  made  by  the  issue  of  combined 
boat  and  :ram  tickets.  For  the  present  it  has 
been  decided  to  carry  on  a  reduced  service, 
and  a  further  report  is  to  be  brought  U]i  on  the 
November  returns.  It  is  scarcely  likely  that 
these  will  be  of  a  particularly  encouraging 
nature  unless  something  is  done  to  make  the 
steamers  more  comfortable  for  vvinter  traffic. 
In  the  meantime,  like  other  business  organi- 
sations, the  London  County  Council  steamboat 
service  will  have  to  take  the  fat  with  the  lean  ; 
nothing,  as  the  member  for  Batter.sea  points, 
out,  can  be  got  by  surrender  to  panic. 
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Estimates  liave  been  prepared  for  proposed  ne-iv 
railway  from  Blackpool  to  Southpurt,  thence  joining 
the  Midlantl  system  at  Wigan. 

It  is  reported  that  the  Government  will  introduce 
next  session  a  Bill  for  the  establishment  of  a  Traffic 
Board  for  London  upon  the  lines  recommended  by 
the  Royal  Commission. 

The  great  scheme  of  dock  and  harbotir  development 
at  Seaham  Harbour,  operations  on  which  have  been  in 
progress  for  six  years  past,  have  now  reached  the  stage 
of  practical  completion.  The  new  dock  is  to  be  opened 
by  iVlr.  Bahour  to-morrow. 

The  Bath  and  West  Society  will  visit  Newport 
next  year.  Elaborate  preparations  are  to  be  made  at 
Derby  to  welcome  the  Royal  Agricultural  Society, 
and  it  is  understood  that  the  1906  show  has  already 
been  guaranteed  against  loss. 

The  meeting  of  the  Institute  of  Mechanical  Engi- 
neerson  Friday  next  will  be  devoted  to  the  reading  and 
discussion  of  the  seventh  report  to  the  Alloys  Research 
Committee  on  the  properties  of  a  series  of  iron-nickel- 
manganese-carbon  alloys,  by  Dr.  H.  C.  H.  Carpenter, 
Mr.  R.  A.  Hadlield,  and  Mr.  Percy  Longmuir. 

The  European  agents  for  the  Toledo  Machine  and 
Tool  Company,  whose  No.  93  geared  power  press 
was  described  in  our  last  issue,  are  Messrs.  Selig, 
Sonnenthal  and  Co.,  of  85,  Queen  Victoria  Street, 
and  Lambeth  Hill.  We  are  informed  that  a  number 
of  these  large  presses  are  in  use  at  the  works  of 
tlie  British  Westinghouse  Electric  and  Manufac 
^uring' Company,   Ltd. 


MEETIXGS,  ETC.,    FOR   THE   ENSUING  WEEK. 

Frid.w,    Nov.    10.— i>hvsical  Society  ;    Meeting  at  Royal  College  of 

Science.     E.th'ibition     Road,     Sjuth     K-nsin^ton  :      Papers. 

"Ths  Question  of  Temperature  and   Efficiency  of  Therm:il 

Radiation.''    Mr.    lames  S  vinburne  :      "Xjtc  on    Conslant- 

deviation  Prisms,'  Mr.  T.  H.  Blakeley. 
S.4TURtiAV.  Nt)V.  li —Manchester  Association  of   Eng:neeri ;    Paper. 

"  Jubilee  of  the  Association, "  Mr.  Thus.  Ashbury. 
Monday. 'Xiiv    13. — Institute  of  Marine  Engineers.   Romford   Road' 

Stratford,  S  p.  m. 
Tuesday,  Nov.   14.— Institution    of    Electrical    Engineers  (Glisgow 

Local  Section). 
Wedxesd.vy  Nov.  15. — Liverpool  Engineering  Society,  8  p.m.  :  P.iper 

■■  Pro-esses  for  Rendering  Iron  and  Sleel  Xon-Corrosive." 

Thursday.  Nov.  i(S.  —Institution  of  Mining  and  Metallurgy.  Burlington 
House,  Piccadilly,  8  p.m. :  Chemical  Society,  8.30  p.m. 

FRIDAY,  Nov.  17.— Institution  of  Mechanical  Engineers.  Storey's  Gate, 
8  p.m.  :  Paper,  "  Seventh  Report  to  the  Alloys  Research 
Committee,"  8  p.m. — Institution  of  Electrical  Engineers, 
I  Manchester  Local  Section).  Motor  exhibition  opens  at 
Olympia. 
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i-rom  the  Gycat  Western  Rtiihoay  Magazine. 

G.W.R.     "consolidation"    TYPE     KNGINE. 

Leading  pony  truck  and  outside  cylinders.  Designed  by  Mr.  G.J. 
Clnirchward,  locomotive  superintendent,  and  built  at  Swindon. 

Cylinders,  i8-in,  dianuterby  30-in.  stiokt- ;  diameter  of  eight-coupltd 
wlieels,  4  ft.yMn. :  heating  surlace,  2.143  sq  ^t-  ;  steam  pressure  200  lbs.; 
weightof  engine  only,  loaded,  6S  tons,  ficwis. 


The  Royal  Society. 

At  the  anniversary  meeting  of  tlie  Royal  Society, 
at  the  end  of  the  present  month,  the  following  officers 
and  members  of  council  will  be  proposed  for  election  : — 
President  Lord  Rayleigh,  M.A.,  D.C.L.,  O.M.  ; 
treasurer,  Mr.  Alfred  Bray  Kempe,  M.A.  ;  secretaries. 
Professor  Joseph  Larmour,  D.Sc,  D.C.L.,  LL.D.,  and 
Sir  Archibald  Geikie,  D.C.L.,  Sc.D.,  LL.D.  ;  foreign 
secretary,  Mr.  Francis  Darwin,  M.A..  M.B.  ;  other 
members  of  the  council.  Dr.  Shelford  BidweU,  Sir  T, 
Lauder  Brunton,  M.D.,  Professor  J.  Xorman  Collie, 
Ph.D.,  Professor  Wyndham  R.  Dunstan,  M.  A.,  Professor 
John  Bretland  Farmer,  M.A.,  Professor  Francis  Gotch, 
D.Sc,  Dr.  Sidney  Frederic  Manner,  Sir  William 
Hugi^ins,  K.C.B.,  O.M.,  Professor  Edwin  Ray  Lan- 
kester,  M.A.,  Dr.  John  Edward  Marr,  Mr.  George 
Ballard  Matthews,  M.A.,  Mr.  Hugh  Frank  Newall, 
M..\.,  Sir  William  Davidson  Niven,  K.C.B.,  Professor 
John  Perry.  D.Sc,,  Professor  Ernest  Henry  Starling, 
M.D.,   Professor   William   Augustus  Tilden,   D.Sc. 

Steel  Railway  Wheels. 

According  to  the  Railway  and  Engineering  Review 
of  Chicago,  the  use  of  steel  wheels  on  high-speed  electric 
railways  of  America,  is  increasing  daily  and  gives 
indication  of  soon  becoming  universal.  The  progress 
in  this  direction  has  been  merely  a  repetition  of  steam 
railway  experience.  In  each  case  the  beginnings 
have  been  with  light-weight  cars,  for  which  service 
the  chilled  cast  iron  wheel  seemed  adequate.  Later, 
the  speed  increased,  and  with  it  the  weight  of  the 
rolling  stock.  The  result  in  electric  service,  as  in 
steam,  has  been  the  failure  of  the  cast  iron  wheels 
and  the  adoption  of  steel  as  au  improvement 
Authorities  seem  now  to  be  united  in  saying  that  steel 
wheels  and  steel-tyred  wheels,  in  any  of  the  various 
forms,  are  a  decided  improvement  over  cast  iron  wdieels. 
It  seems  to  be  only  a  question  oi  time  until  they  will 
be  recognised  as  the  only  proper  usage  on  heavy  cars  for 
electric  service  as  they  long  have  been  for  steam  service. 

Milan  Exposition. 

,\t  the  Milan  Exposition,  which  will  be  held  between 
May  and  November,  next  year,  exhibits  in  the  trans- 
portation section  will  show  the  historical  development 
of  the  various  methods  of  travel.  The  dominant 
feature  will  be  motion.  All  products,  as  far  as  possible 
must  be  shown  in  connection  with  the  processes,  thus, 
filling  the  halls  with  live  exhibits.  Arrangements 
will  be  made  for  fteld  tests  and  Competitive  trials  in 
all  classes  where  it  is  expedient.  An  especial  feature 
will  be  the  automobile  display,  to  which  an  entire 
pavilion  will  be  devoted.  'I  his  will  terminate  in  mid- 
summer, .so  that  machines  exliibitcd  may  be  sold  for 
early  delivery. 
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The  lever  is  in  three  places,  insulated  from  each 
other  by,- large  single  pieces  of  insulating  material 
which  are  sufficiently  massive  to  withstand  any  mechani- 
cal strain j^to  ,  which  they  may  be  subjected  in  use. 
Before  being  separated  this  lever  iip  cast  in  one  piece, 
and  all  work  on  it  is  done  with  jigs,  which  insures 
positive  interchangeability. 

The  blow-out  consists  of  a  coil  surrounding  and 
embracing  the  controller  shaft  on  the  front  of  the 
controller,  and  the  iron  of  the  framework  is  so  disposed, 
as  to  complete  the  magnetic  circuit,  and  give  a  powerful 
blow-out  action  at  each  of  the  four  points  at  which 
the  circuit  is  broken.  The  provisions  of  a  multiple 
protected  break  for  the  circuit  reduces  destructive 
arcing  to  a  minimum.  .\  reliable  centre-indicating 
device  is  provided  at  the  "  off  "  position,  which  enables 
the  operator  to  feel  the  central  or  "  off  "  position, 
liut  which  will  in  no  way  prevent  his  reversing  quickly. 


i 


"  C.    AND    H."    RADIAL   ARM    REVERSIBLE    CRANE 
CONTROLLER.      TYPE    A. 

New  Radial  Arm  Crane  ContFollers. 

By  courtesy  of  the  Cutler-Hammer  Manufacturing 
Company,  of  Milwaukee,  Wis.,  we  illustrate  two 
of  their  new  types  of  crane  controllers.  In  designing 
these,  an  attempt  has  been  made  to  overcome  the 
difhcjlties  met  with  in  former  types  and  to  attain 
with  the  most  simple  construction  possible,  proper 
control  with  the  minimum  number  of  points  at  which 
arcing  could  occur  as  the  controller  deteriorated  in 
service,  and  to  make  certain  that  when  arcing  did  occur 
it  would  be  under  predetermined  conditions,  and  with 
ample  protection.  In  addition  provision  was  made 
for  ease  of  operation,  adaptability  to  all  conditions 
of  seri'ice,  ease  of  renewals  and  interchangeability 
of  parts. 

In  type  B  these  ends  were  achieved  by  mounting 
the  front  above  the  resistance,  thus  giving  free  ac- 
cessibility to  connections  on  the  back  of  the  slate. 
The  front  itself  consists  of  four  sets  of  segments,  the 
connections  of  which  are  so  arranged  that  no  reversing 
sector  is  necessary.  The  resistance  is  also  arranged 
in  four  sections,  each  connected  to  its  respective  set 
of  segments,  making  the  wiring  simple,  and  eliminating 
crowding. 


RADIAL   ARM    RKVERSIBLE    CRANE    COXTROLLER. 
TYPE    B. 
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The  tj^pe  A  controller  differs  from  the  above  only 
in  the  mounting  of  the  resistance,  which  is  of  iron 
enclosed  tube  porcelain-insulated  construction,  and 
is  carried  directly  by  the  front.  This  controller  and 
resistance  may,  therefore,  be  removed  from  the  en- 
closing case  and  motinted  directly  in  a  recess  provided, 
should  this  be  desirable,  as  is  frequently  the  case  in 
applying  it  to  a  small  trolley  hoist  work,  etc.,  or  it 
may  be  rotated  within  the  case  so  as  to  permit  it  being 
placed  in  any  desired  position,  as  on  the  sides  or  top 
of  crane  cab.  It  may  also  be  arranged  for  rope  operation 
from  the  floor,  in  which  case  a  centring  spring  is 
provided. 

The  resistance  provided  will  give  a  speed  reduction 
of  50  per  cent,  under  the  average  load  conditions  on 
the  crane. 

A  Camera  Suitable  for  Engineering  Photography. 

The  latest  thing  in  cameras  a]:)pears  to  be  the 
''Soho"  Focal  Plane  Reflex  hand  camera,  which 
has  just  been  brought  out  by  Messrs.  Marion  and  Co. 
We  illustrate  the  instrument  herewith  because  it  would 
seem  to  be  an  ideal  one  for  taking  instantaneous 
views  recording  the  progress  of  engineering  works. 
One  feature  which  renders  it  far  in  advance  of  the 
ordinary  hand  camera  is  that  the  pictures  can  be 
carefully  focussed — an  arrangement  which  will  be 
appreciated  by  every  amateur. 

The  camera,  which  is  made  in  mahogany,  covered 
with  Morocco  on  the  outside,  measures,  when  closed, 
(:j -plate  size)  6J  in.  by  7  in.  by  6  in.  ;  the  bellows 
extension  measures   io?i  in. 


'"soho"    F0C.\L    plane    KEFLEX    HAND    CAMERA. 


The  front  of  camera  has  rising  and  falling  movements. 
The  back  turns  with  a  circular  movement  on  pressing 
the  catch  marked  F  in  illustration,  to  allow  of  horizontal 
or  vertical  pictures  to  be  taken. 

The  focussing  chamber  rises  into  position  on  releas- 
ing the  catch  G.  The  reflecting  mirror  is  brought  into 
action  by  pressing  downwards  the  point  A  until  it 
catches  at  the  bottom  of  slot.  It  is  released  by  pf  essing 
towards  the  back  of  camera  the  release  point  B.  This 
point  B  also  acts  as  the  release  of  shutter,  but  it  is 
to  be  noted  that  mirror  and  shutter  act  independently. 
The  focal  plane  shutter  is  a  special  feature  of  this 
camera,  all  adjustments  being  made  from  the  outside 
without  opening  the  camera  in  any  way.  Exposures 
can  be  regulated  from  ~th  of  a  second  to  gjoth,  and 
time  exposures  of  any  duration  can  also  be  made. 

The  focal  plane  shutter  has  been  improved  andsimpli- 
lied  by  arranging  that  the  alteration  of  the  w^idth 
of  slit  shall  be  recorded  in  the  actual  speeds  given  by 
each  width,  on  the  dial  at  left  hand  of  camera. 
This  obviates  the  necessity  of  any  calculation.  The  usual 
tension  spring  has  been  abolished,  experience  having 
shown  that  the  speed  of  a  focal  plane  shutter  depends 
on  the  width  of  the  slit,  while  tension  springs  are 
necessarily  liable  to  much  variation  of  strength  from 
various  causes  and  thus  introduce  inaccuracies. 

London  Electric  Power  Schemes. 

There  is  danger  of  chaos  arising  over  the  various 
schemes  in  course  of  inception.  These  now  number  t.ve, 
and  the  following  Bills  are  being  prepared  for  next 
session.  The  London  County  Council  Electricity  Supply 
Bill,  to  enable  the  London  County  Council  to  supply 
energy  in  London  and  surrounding  districts,  and  to 
enter  into  agreements  with  local  authorities  and  others. 
Borough  Councils  Supply  of  Electricity  Bill,  giving 
power  to  the  local  authorities  to  link  up  their  electric, 
mains,  and  thus  secure  an  interchangeable  system. 
London  Electric  Lighting  Companies'  scheme,  which 
it  is  understood  will  be  embodied  in  a  Bill  for  com- 
bining their  forces,  in  order  to  generate  electricitv  in 
bulk.  The  Railway  Companies'  scheme  is  also  to  form 
the  subject  of  a  Bill,  under  which  certain  Borough 
Councils  have  been  promised  a  supply  at  id.  a  unit.  The 
Administrative  County  of  London  and  District 
Electricity  Supply  Bill  is  of  course  to  be  reintroduced. 

The  Dover  Harbour  Board  on  Friday  confirmed 
the  plans  and  agreements  for  the  construtlion  of  the 
new  water  station,  and  the  widening  and  the  using  of 
the  extension  of  the  .Admiralty  Pier  at  1  Uiver.  The 
work  will  cost  about  £350,000.  and  will  be  taken  in 
hand  as  soon  as  Parliamentary  powers  have  been 
obtained. 
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THE  INSTITUTION  OF  CIVIL  ENGINEERS. 


The  opening  meeting  o£  the  session  was  held 
in  the  hall  of  the  Institution,  Great  George- 
street,  Westminster,  on  Tuesday,  when  Sir 
Alexander  R.  Binnie,  the  new  president,  was 
installed  in  the  chair. 

Sir  Guilford  Molesworth,  the  retiring  presi- 
dent, occupied  the  chair  at  the  beginning  of 
the  proceedings,  and  among  those  present  were 
Sir  George  B.  Bruce.  Sir  Benjamin  Baker,  Lord 
Brassey.  Sir  William  H.  White,  Sir  William 
Preece,  Sir  Alexander  A.  B.  Kennedy,  Sir 
John  1.  Thornycroft,  Mr.  Charles  Hawksley, 
Mr.  R.  A.  Hadfield,  Mr.  Alex.  Siemens,  Pro- 
fessor W.  C.  Unwin,  Mr.  Robert  Hammond, 
Dr.  H.  R.  Mill,  Dr.  F.  Elgar,  Dr.  S.  F.  Deacon, 
Mr.  M.  Fitzmaurice,  and  Mr.  C.  A.  Brereton. 

At  tlic  outset  of  the  proceedings,  in  accordance  with 
the  usii.ll  custom,  a  tribute  of  respect  was  paid  to  those 
members  of  the  Institution  who  had  died  during  the 
recess. 

Sir  Guilford  Molesworth  said  that  the  death  roll  had 
been  mori-  than  ordinarily  heavy,  the  deceased  members 
includint;  several  distinguished  men.  They  were  the 
poorer  by  the  deaths  of  Mr.  James  Mansergh,  F.R.S., 
and  Mr.  George  Robert  Stephenson,  past-presidents, 
and  Sir  William  Shelford.  member  of  Council. 

Sir  Guilford  Molesworth  then  introduced  his  successor 
into  the  chair.  He  said  that  Sir  Alexander  Binnie's 
name  was  familiar  to  all  those  present  from  his  associa- 
tion with  large  and  important  engineering  works,  and 
more  particularly  through  the  position  he  had  occupied 
of  chief  engineer  to  the  London  County  Council.  Sir 
AlexanfVr  had  been  a  member  of  the  Institution  for 
forty  ye.irs. 

Sir  AUxander  Binnie  was  then  formally  inducted  into 
the  chair,  and  it  is  interesting  to  note  that  the  chair  is 
the  actual  one  used  by  Thomas  Telford,  so  intimately 
associated  with  the  foundation  of  the  Institution  in 
1828. 

Sir  'Ifiiige  Bruce,  as  senior  past  president,  proposed 
a  vote  ot  thanks  to  the  retiring  president.  He  said 
he  had  tlie  privilege  of  belonging  to  the  Institution 
for  a  ptriod  of  fifty-five  years.  If  he  might  define 
civil  engineering,  he  would  say  that  the  profession 
had  for  its  aim  the  lessening  of  human  toil,  the  increase 
of  human  comfort,  and  the  advantage  of  the  world 
all  the  v.orld  over. 


Looking  back  over  this  long  period  he  recalled 
many  eminent  men  who  had  occupied  the  president's 
chair.  The  aim  of' all  succeeding  presidents  had  been, 
he  was  sure,  to  maintain  the  Institution  in  the  high 
position  it  was  left  by  those  famous  men  who  had  gone 
before.  Sir  Benjamin  Baker  seconded  the  resolution 
which  was  carried  with  acclamation. 

Sir  Guilford  Molesworth  brieHy  acknowledged  the 
vote. 

Sir  Alexander  Binnie  then  delivered  his  presidential 
address,  an  abstract  of  which  follows  :  — 

PRESIDENTIAL     ADDRESS. 

Sir  Alexander  Binnie  said  he  proposed  to  trace 
out  some  of  the  circumstances  which  surrounded  the 
lives  of  our  predecessors.  In  looking  at  the  past  we 
had  to  take  into  account  not  only  the  social,  scientific, 
and  philosophical  advancement  of  the  time  in  which 
our  predecessors  lived,  but  also  the  public  welfare 
and  the  public  wealth,  out  of  which  latter  alone  could 
great  works  be  carried  on.  It  was  not  until  the  eighteenth 
century  that  we  could  say  that  the  profession  of  civil 
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engineering  arose  in  this  country.  Yet,  during  the 
seventeenth  century  aiitl  its  predecessors  there  were 
engineers  whose  names  had  come  down  to  us  with 
veneration.  Among  these  he  might  mention  Sir  Hugh 
Myddelton,  in  the  time  of  Elizabeth  and  James  I., 
Cornelius  A'ermuyden.  the  Dutch  engineer,  who  did 
so  much  for  the  reclamation  of  our  fens,  and  Dudley, 
who  commenced  to  manufacture  iron  by  puddling. 
Yet,  looking  back  to  those  earlier  times,  one  must 
be  impressed  with  the  fact  that  we  were  deeply  in- 
debted to  foreigners  for  almost  all  the  arts  of  life. 
Silk-weaving,  pottery,  and  a  host  of  others  came  to 
us  from  the  Continent,  and  even  when  it  was  necessary 
to  build  old  Westminster  Bridge  a  Swiss  had  to  be 
introduced  in  the  person  of  Lebelye.  in  the  earlier 
part  of  the  eighteenth  century.  It  was  about  this 
period  that  the  Newcomen  steam  engine  was  intro- 
duced,   and    Abraham    Darliy    worked. 

THE     PIONEERS     OF     CIVIL     ENGINEERING. 
A  noteworthy  tigiire  ol  the  early  part  of  the  eighteenth 
century  Avas  James  Brindley,  the  son  of  a  small  farmer, 


SIR    GUILFORD    L.    MOLESWOUTH,  K.C.I.E., 

Immediate  Past-President,  Instilution  of  Civil  Engineers. 


who  was  destined,  owing  to  the  caprice  of  a  young 
lady  of  fashion,  Elizabeth  Gunning,  Duchess  of 
Hamilton,  to  become  one  of  the  first  of  our  canal 
engineers.  Owing  to  the  disagreement  lietween  this 
lady  and  the  Duke  of  Eridgewater,  the  latter  retired 
to  his  seat  at  Worsley.  calling  Brindley  to  his  aid, 
and  devoted  the  remainder  of  his  life  to  the  construc- 
tion of  those  wonderful  canals  which  laid  the  foundation 
of  our  inland  navigation.  To  trace  the  life  of  Brindley 
was  somew-hat  difficult.  He  was  illiterate,  could  hardly 
write  ;  and  vet,  with  wonderful  intuition,  he  was  al)le 
to  calculate  and  to  estimate  in  a  manner  which  soon 
brought  him  into  prominence  as  one  of  the  engineers 
of  his  time. 

A  verv  different  type  of  man  was  John  Smeaton, 
the  lather  of  the  civil  engineering  profession,  who 
was  born  in  1 7:14.  Smeaton  was  a  man  of  very  high 
intellect.  If  anyone  wished  to  admire  his  scientific 
reasoning  they  could  not  do  better  tlian  refer  to  the 
papers  which  he  presented  to  the  Royal  Society. 
He  would  instance  his  paper  on  the  ■  Power  of  Wind 
and  Water  to  drive  Mills."  It  was,  and  always  must 
remain,  a  classic  among  engineers  of  how  to  cojnbine 
the  mechanical  art  with  reasoning  faculty  of  the  simplest 
and  clearest  nature.  Smeaton's  reports  when  carefully 
read,  were  the  epitome  of  the  knowledge  of  the  time 
In  his  long  life  of  sixty-eight  years,  extending  from 
1724  to  1792,  Smeaton  was  engaged  on  almost  every 
kind  of  engineering  work. 

MECHANICAL     SCIENCE     IN     ENGLAND. 

He  came  next  to  James  Watt.  Watt  from  the  very 
lirst  was  not  only  a  skilled  handicraftsman,  but  a 
mechanical  genius  of  the  highest  order.  Being  called 
upon  to  repair  a  model  of  a  Newcomen  engine,  he  was 
led  to  study  the  whole  question,  and  arrived  at  the 
conclusion  that  it  was  an  exceedingly  wasteful  machine. 
He  soon  detected  that  this  was  due  to  the  cooling  of 
the  cylinder  by  the  injection  of  the  condensing  water, 
and  inaugurated  a  new  era  and  a  new  power  in  the 
development  of  manufactures  by  the  introduction  of 
a  separate  condenser.  It  would  be  tedious  to  narrate 
all  the  improveme  nts  which  from  time  to  time  he 
applied  to  the  steam  engine.  At  an  early  period  he 
was  brought  into  communication  with  Wedgwood 
and  Erasmus  Darwin,  and  through  them  made  the 
acquaintance  of  Dr.  Boulton,  of  Birmingham. 
Priestley  also  was  one  of  those  with  whom  he  was 
acquainted.  Out  of  this  grew  the  partnership  between 
Boulton  and  Watt,  the  establishment  of  the  works  at 
Soho,  and  the  development  of  the  steam  engine  in 
the  state  in  which,  practically,  it  had  come  down  to  the 
present  day.     One  could  hardly  appreciate  what  this 
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meant  to  tlic  development  of  the  raanuiacturing  in- 
dustries of  the  country,  whether  considered  from  the 
mining  or  the  manufacturing  standpoint.  It  enabled 
power  to  lie  economically  applied  wherever  coal 
was  available,  and  the  canals  which  were  then  grow- 
ing up  supplied  the  fuel  necessary  for  the  purpose. 

As  an  instance  of  the  backward  state  of  mechanical 
science  in  those  times,  it  is  related  that  when  '\Vatt  laid 
before  Boulton  and  Smeaton  his  proposals  for  the 
construction  of  the  steam  engine  at  Soho,  Smeaton 
expressed  his  doubt  as  to  whether  the  mechanical 
skill  of  the  country  was  able  to  perform  with  the 
necessary  accuracy  the  work  required. 

Referring  to  the  fact  that  in  the  past  Great  Britain 
had  been  indebted  to  foreigners,  it  was  interesting 
to  note  that  until  Cort's  puddling  invention  was 
brought  into  use.  in  the  latter  end  of  the  eighteenth 
century,  the  British  navy  was  restricted  to  the  use 
of  iron  imported  from  Russia. 

Watt's  hie  was  one  that  could  be  studied  with  prolit 
by  every  engineer,  and  the  lessons  which  it  taught  of 
patient  industry  and  a  determination  to  study  not 
only  the  actual  details  of  the  work,  but  also  all  the 
allied  natural  forces,  which  (some  of  them)  appear 
at  first  sight  hardly  to  be  cognate  to  the  profession 
of   an   engineer. 

THE     FIRST     INSTITUTION. 

About  the  year  1 760  it  was  conceived  that  it  would 
be  an  advantage  if  engineers,  during  their  visits  to  the 
metropolis,  could  meet,  make  each  other's  acquaintance, 
and  discuss  professional  matters.  This  led  to  the 
establishment  of  a  small  society,  the  members  of 
which  were  known  as  the  Society  of  Civil  Engineers, 
and  which  still  existed  under  the  name  of  the  Smea- 
tonian  Society  of  Civil  Engineers. 

Intimately  connected  with  the  society  was  John 
Rennie.  He  was  brought  into  connection  with  Watt 
in  the  construction  of  the  ."Albion  Mills  in  Southwark, 
and  gradually  developed,  with  Watt's  assistance,  into 
one  of  the  engineers  of  his  day.  Road-making  was 
improving,  and  he  began  to  practise  as  a  road-con- 
strnctor  and  builder  of  bridges,  and  after  the  retire- 
ment ot  Smeaton  in  1791.  Rennie  was  consulted 
respecting  numerous  projects  of  canal  undertakings. 
The  Kennet  and  Avon  Canal,  with  its  aqueducts  over 
the  river  .\von.  still  bears  testimony  to  his  designs. 
The  Rochdale  Canal,  the  Aire  and  Calder  Canal,  and. 
many  others]were  carried  out  under  his  superintendence. 
He  also  was  largely  engaged  in  the  drainage  and 
reclamation  of  the  fens  in  Lincolnshire,  Cambridge- 
shire and  South  Yorkshire.  He  was  one  of  the  great 
bridge-buililers  of  his  time — Waterloo  Bridge  and    the 


cast-iron  bridge  o\'er  the  Thames  at   Southwark,  one 
of    the    finest    monuments    of    metallic     bridge     con- 
struction that  has  ever  been  erected,  were   examples 
of  his  work.     He  was  also  engage:!  in  the   construction 
of  the  London  Docks,  for  although  the  Thames    was 
t!ie  great  highway  of  commerce,  the  first  docks    con- 
structed were  those  which  we  know  as  the  West  India 
Docks,  constructed  by  Mr.  William  Jessop,    in    1802. 
Rennie  constructed  the  London  Docks,  the  East  India 
Docks,  was  consulted  about  the  improvement  of    the 
Clyde.  Holyhead  Harbour,  the  Hull   Docks,  Greenock, 
Leith,    and    Southampton,    and    was    also    consulted 
aljout  the  Bell  Rock  lighthouse,  but  his  great   work 
in  this  direction  was  the  construction  of  the  Plymouth 
lireakwater.     Towards  the  end  of  his  life  he  was  con- 
cerned  in   preparing   the  designs  of  London    Bridge, 
which  unfortunately  he  did  not  live  to  complete,  that 
work  being  accomplished  by  his  son.  Sir  John   Rennie, 
a  past-president  of  the  institution. 

THE     TELFORD     ERA. 

One  who  was  associated  with  the  foundation 
of  the  Institution  of  Civil  Engineers,  was  Thomas 
relford,  who  was  born  in  Eskdale  in  the  year 
1757.  Telford  became,  of  course,  the  great  bridge- 
builder  of  his  era,  and  constructed  bridges  almost 
in  every  part  of  the  country.  Harbours  also  engaged 
his  attention,  and  he  was  the  engineer  of  the  Caledonian 
Canal  and  the  Birmingham  and  Liverpool  Canal. 
He  also  distinguished  himself  as  the  great  road-maker 
of  his  time. 

Nothing,  perhaps,  showed  so  clearly  the  advance  of 
the  profession  since  the  time  of  Telford  as  a  comparison 
of  his  notebook,  which  would  be  found  in  his  biography 
with  the  pocket-book  of  his  immediate  predecessor  in 
the  chair  (Sir  Guilford  Molesworth). 

THE     GROWTH     OF     CIVIL     ENGINEERING. 

As  the  period  before  1832  was  the  period  of  road- 
making,  canal-engineering,  and  the  commencement 
of  docks  and  harbours,  so  the  period  which  had  since 
elapsed  has  since  been  essentially  the  railway 
age.  The  railway  period  arose  out  of  the  necessity 
and  the  growing  demand  for  means  of  ^  communication, 
and  under  the  able  hands  of  Georgeand  Robert  Stephen- 
son, Joseph  Locke  and  the  younger  Brunei,  the  whole 
country  was  gradually  covered  with  railways.  Co- 
incident with  the  advance  of  railways  had  been  the 
prowth  of  an  entirely  new,  and  by  our  ancestors 
unthought  of,  engineering  work.  He  alluded  to  the 
progress  made  during  the  last  fifty  years  in  electrical 
science. 
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That  period  wr  s  also  signalised  b>-  the  development 
of  sanitarv  engineering,  both  in  relation  to  draniage 
and  water'supply  ;  and  the  di5COver>-  of  that  wonderful 
world  of  microbe  life,  on  which  the  national  health 
and  cleanliness  depend.  Marine  engineering  had  been 
developed,  and  had  knit  together  all  parts  of  the  globe. 

It  might,  therefore,  be  claimed  that  by  railway, 
ocean  navigation,  and  sanitary  engineering,  civilisation 
had  been  advanced  more  rapidly  than  in  any  previous 
age. 

THE    INFLUENCE    OF    PEACE    ON     PUBLIC    WORKS. 

He  had  ahready  noticed,  in  speaking  of  the  lives  of 
the  earlier  engineers,  the  great  advance  in  material 
prosperitv  in  this  country,  which  occurred  during 
the  reigns  of  George  I.,  George  II..  and  the  early  years 
of  George  III.  Again,  bet%veen  the  years  1 832  and  our 
o\ra  time  there  had  been  a  wonderful  manifestation  o 
wealth  and  prosperity,  as  compared  with  the  earlier 
years  of  which  he  had  been  speaking.  This  was  largely 
due  to  the  long  peace  which  elapsed  between  181 5 
and  1 8^4,  aided  by  the  widening  effect  of  legislation, 
in  removing  restrictions  on  trade,  and  widening  out 
m  all  directions  the  avenues  of  possible  advancement 
of  the  people.  Consequently,  engineers  were  largely 
indebted  to  the  blessings  and  the  benefits  of  peace. 
Whenever  war  occurred,  it  meant  a  retraction  of  the 
spending  power  of  the  nation.  There  were  limitations 
even  in  the  most  opulent  nation  of  the  spending  power 
of  the  body  politic. 

He  had  reviewed  what  had  taken  place  in  the  past. 
The  earlier  masters  worked  under  great  disadvantages. 
Science  to  them  was  a  thing  almost  unknown  in  our 
acceptance  ofthe  term,  yet  they  all  of  them  endeavoured 
to  make  themselves  perfect  masters  of  what  knowledge 
It  was  possible  to  possess,  and  to  apply  it  with  an  energy 
displayed  by  few  at  the  present  day.  Chemistry  was 
in  its  infancy. 

FUTURE  OF  THE  PROFESSION. 
Electrical  science  during  the  period  that  he  had  re- 
viewed was  gradually  brought  within  the  laws  of 
Nature  bv  the  work  of  those  great  masters  he  had 
mentioned,  and  in  more  modern  times  there  was  the 
work  of  Faraday,  bringing  the  magnetic  and  electrical 
fields  into  common  union. 

Due  to  the  work  of  James  Watt,  Count  Rumford, 
Joule  and  Tyndall,  the  relation  between  heat  and 
work  had  been  traced  out,  and  the  recent  investigations 
of  Dewar  and  others  were  opening  out  new  conceptions 
of  the  behaviour  of  materials  at  low  temperatures. 

The  investigations  of  recent  years  into  the  laws 
which  governed   the  constitution   of   matter,   both    on 


the  chemical  and  physical  sides,  were  gradually  forming 
new  conceptions  as  to  the  structure  of  all  inorganic 
bodies. 

The  question  was  often  asked  :  ''  What  about  the 
future  of  the  profession  ;]  were  thejcoming  years  to 
be  as  fruitful  as  the  past  ?  "  Seeing  how  much  was 
done  by  the  limited  knowledge  of  the  beginning  of 
either  the  eighteenth  or  the  nineteenth  centuries, 
and  seeing  how  much  more  intimately]  acquainted 
we  now  were  with  all  the  laws  of  Nature,  he  thought 
we  might  look  to  a  development  as  much  unknown 
to  ourselves  as  our  modern  works  were  to  our  pre 
decessors  of  the  eighteenth  century. 


ROYAL    SOCIETY    MEDALS. 

The  list  of  friedals  recently  awarded  by  the  Royal 
Society  includes  the  following  : — The  Copley  medal 
to  Professor  Dmitri  Ivanovitch  Mendeleef,  of  St. 
Petersburg,  for  his  contributions  to  chemical  and 
physical  science  ;  a  Royal  medal  to  Professor  John 
Henry  Poynting,  F.R.S.,  for  his  researches  in  physical 
science,  especially  in  connecti6n  with  the  constant 
of  gravitation  and  the  theories  of  electrodynamics 
and  radiation  ;  the  Davy  medal  to  Professor  Albert 
Ladenburg,  of  Breslau,  for  his  researches  in  organic 
chemistry,  especially  in  connection  with  the  synthesis 
of  natural  alkaloids  ;  the  Hughes  medal  to  Professor 
Augusto  Righi,  of  Bologna,  for  his  experimental 
researches  in  electrical  science. 

The  Junior  Institution  of  Engineers. 

The  recent  annual  general  meeting  of  the  Junior 
Institution  of  Engineers  was  also  the  first  general 
meeting  of  the  Society  after  its  constitution  as  an 
incorporated  body.  The  annual  report  of  the  Council 
showed  increase  in  membership  to  S8S.  The  scrutineers 
reported  that  the  election  had  resulted  as  follows  : — 
Chairman,  Mr.  ."Vdam  Hunter,  .\ssoc. M.Inst. C.F.  ; 
vice-chairman,  Messrs.  Lewis  H.  Rugg.  .\ssoc. M.Inst. 
C.E.,  and  F.  S.  Pilling,  M.I.Mech.E.  ;  hon  hbrarian, 
Mr.  E.  Fade  ;  hon.  auditors,  Messrs.  1*.  L.  Young 
and  W.  H.  de  Ritter,  M  I.Mech  E.  ;  members  of 
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THE  CRYSTALLINE  STRUCTURE  OF  ELECTRO- 
DEPOSITED  COPPER. 

By  Professor  A.  K.  Huntington'. 


nPHE  lines  of  crystallisation  of  an  electro- 
deposited  metal  are  the  same  as  in  a 
casting  made  on  surfaces  having  the  same 
inclination,  i.e.,  the  crystals  form  at  right  angles 
to  the  surface  on  which  the  deposit  or  the  casting 
is  made.  It  follows  that  when  the  crystals 
which  form  on  surfaces  more  or  less  at  an  angle 
to  one  another  meet,  there  will  be  want  of 
continuity  in  the  two  sets  of  crystals,  and  a 
line  of  more  or  less  weakness  will  have  been 
developed. 

To  make  this  clear  I  have  had  a  piece 
of  copper  deposit  for  making  wire,  polished* 
and  etched  with  nitric  acid  in  alcohol 
(fig.  i).  Readers  will  see  at  once  the  effect 
the  groove  on  the  mandril  has  on  the  direction 
of  the  crystals  of  the  deposit.     There  is,  in  fact. 


*  In  order  to  polish  the  strip  without   roundinti  the  edgts,  I   h.'jd 
white  metal  cast  round  it. 


a  complete  break  in  the  continuity  of  the  metal. 
To  compare  with  this  I  have  had  photographed 
a  casting  composed  of  50  copper  +  50  zinc 
(fig.  2).  It  will  be  observed  that  crystals  from 
the  opposite  long  sides,  which  must  be  approxi- 
mately parallel,  do  not  even  then  merge  one 
into  the  other,  but  show  a  break.  These 
examples  amongst  other  things  point  to  the 
importance  of  avoiding  sharp  angles  in  castings 
and  deposits  when  strength  and  not  rupture  is 
aimed  at. 

It  will  be  interesting  to  study  photo-micro- 
graphs of  a  cathode  plate  which  has  been 
deposited  on  a  thin  strip  of  electro-deposited 
copper  (figs.  3  and  4).  The  crystals  of  the 
original  strip  have  been  continued  in  some  cases 
in  the  cathode  plate.  This  was  the  side  of  the 
strip  which  had  not  been  in  contact  with  the 
surface  on  which  the  strip  was  deposited  and 


FIG.  I.  COPPER  DEPOSIT  ETCHED  WITH 
NITRIC  ACID    IN    ALCOHOL. 


Uti.    3.      CATHODE    PLATE,    DEPOSITED 

ON   THIN    STRIP   OF    ELECTRO-DEPOSITED 

COPPER. 
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FIG.    2.      CASTING    COMPOSED    OF    50   COPPER    + 
50   ZINC. 


SO  had  a  clean  crystalline  face.  The  way  the 
crystals  follow  the  curvature  ot  the  strip  is 
very  apparent. 

Another  photo-micrograph  (fit,-.  5)  illustrates 
what  happens  when  the  electro-deposited  copper 
is  annealed.  The  long  crystals  of  the  deposit 
are  completely  broken  up  and  become  largely 
twinned.  To  compare  with  that,  I  show  a 
photo-micrograph  of  a  rolled  copper  rod  which 
has  been  annealed  (fig.  6).  We  may  learn  from 
these  that  biittleness  due  to  the  direction  in 
which  crystals  form  in  castings  and  electro- 
deposits  may  be  modified  and  probably  com- 
pletely removed  by  suitable   annealing.     This. 


FIG.   4. 


CATHOIlE    PLATE— SHOWING    HOW    CRYSTALS 
FOLLOW    CURVATURE    OF    STRIP. 


FIG.    5. 


ILLUSTRATIXG     ELECTRO-DEPOSITED 
COPPER    ANNEALED. 


FIG.   6.      ROLLED   COPPER    ROD    AFTER    ANNEALING. 


however,  would  be  the  case  only 
when  there  was  a  line  of  weakness 
and  the  continuity  was  not  entirely 
broken.  otherwise  the  unequal 
expansion  caused  by  the  heat  would 
make  matters  worse  rather  than  better. 
I  may  tie  wrong,  but  I  am  under  the 
impression  that  these  are  the  first 
photo-micrographs  of  electro-deposited 
copper,  at  any  rate  good  ones,  which 
have  been  published,  which  somewhat 
astonished  me  when  my  attention  was 
called  to  the  fact  by  my  assistant, 
Mr.  Desch.  who  has  been  very  successful 
in   bringing  out   the  points  referred  to. 

'  'kbitfict  61  coitifflunicatidn  to  the  FaraSlty  ^ciety. 
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5nALL    ELECTRIC    FURNACES. 

By  J.    H.   Stansbie,   B.Sc  ,    F.I.C. 


The  i;ijm  object  oi  this  paper  is  to  describe 
some  simple  forms  of  electric  furnaces  which  can 
be  readily  fitted  up  for  experimental  purposes. 

A  small  resistance  furnace  for  demonstrating  the 
melting  oi  metals  is  readily  made  by  chipping  the 
large  fac-j  of- a  firebrick  so  as  to  form  the  cavity,  and 
the  two  semi-circular  channels  running  from  it  to  the 
ends  of  the  brick.  .\  second  brick  with  a  shallower 
cavity  and  similar  channels  serves  for  the  top.  The 
cavity  forms  the  hearth  of  the  furnace,  and  the 
channels  allow  of  the  introduction  of  two  carbon  rods 
which  are  fixed  with  their  ends  just  projecting  into  the 


FIG.    I.      SHOWING    VERTICAL   SECTION    OF     RESISTANCE 
FURN.ACE. 


cavity.  The  metal  is  placed  in  the  cavity,  and  covered 
with  a  layer  of  small  pieces  of  carbon  so  arranged  as  to 
fill  up  the  space  between  the  carbon  rods.  .\rc  carbons 
broken  up  serve  the  purpose  very  well.  The  top  is 
placed  m  position,  and  the  current  switched  on.  The 
temperature  rises  rapidly,  and  a  charge  of  cast-iron 
is  soon  melted.  This  can  be  run  from  an  inclined 
tap-hole  passing  through  the  bottom  of  the^cavit\-. 
by  pluggmg  the  upper  end  with  a  piece  of  the  metal 
before  charging.  The  metal  plug  melts  last,  and  the 
whole  charge  runs  from  the  furnace  in  a  contmuous 
stream.  -V  vertical  section  of  the  furnace  is  shown  m 
fig.  I.  .^  slight  modification Jof  this  furnace  enable^ 
it  to  be  used  with  a  carbon  tube.  For  this  purpose 
an  inclined  channel  is  made  in_the  walls  of  the  hearth, 
at  right  angles  to  the  length  of  the  bricks,  to.  hold 
the  tub.'  the  ends  of  which  project  from  the  sides  ol 
the  furnace.  The  cavity  is  fiUed^withcarbon  fragments 
to  surround  the  tube  and  connect  the  rods.  On  passiufi 
the  current  into  furnace,  aVapid  increase  in  temperature 
takes  place,  and  substances  to  be  experimented  with 
can  be  readily  introduced'into  the  tube.      Reductions 


and  fusions  are  rapidly  effected.  The^tubes  are  readily 
made  by  drilling  pieces  of  arc  carbon  of  requisite  length. 
Fig.  2,  shows  tnis  particular  typs  of  furnace  in  vertical 
transverse  section. 

ARC     FURNACE     OF     SIEMENS     TYPE. 

.V  small  arc  furnace  ol  the  Siemens  type  is  easily 
fitted  up.  .\  hole  is  drilled  in  the  side  of  a  carbon  crucible 
and  a  carbon  rod  fitted  tightly  into  it.  The  crucible 
is  placed  in  a  cavity  in  a  fireclay  block,  which  also 
supports  the  carbon  rod  along  part  of  its  length. 
The  block  is  placed  on  a  small  iron  table  having  a 
vertical  rack  motion,  and  a  carbon  rod  to  act  as  the 
positive  electrode  is  fixed  vertically  over  the  crucible. 
When  the  charge  has  been  introduced  and  the  current 
switched  on.  the  arc  is  readily  struck  by  raising  and 
lowering  the  table.  The  operation  can  be  regulated 
liv  the  same  means.  Fig.  3  shows  the  furnace  in 
vertical  section. 

MOISSAN     LIME     FURNACE- 

A  more  durable  form  of  the  Moissan  lime  turnace 
can  be  made  with  strongly  compressed  magnestte 
bricks.  Two  of  the  bricks  are  chipped  out  on  corres- 
ponding faces,  so  as  to  form  the  crucible  cavity  and 
the  channels  for  the  carbon  rods.  They  are  then  braced 
firmlv  together,  and  the  top  formed  by  a  third  brick 
hollowed    out    a    little   to    correspond     to    the    cavity 


SHOWIN'G    VERTICAL    TR.AXSVERSE  SECTION 
OF    MODIFIED    FORM    OF    FURNACE. 
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THE  PRESERVATION  OF  IRON 
AND    STEEL    SURFACES. 

By  Sherard  Cowper-Coles. 


.       vertical    section      of      SIEMENS 
TYPE    ARC    FURNACE. 

below.  The  electrodes  are  carbon  rods,  i  in.  in  dia- 
meter, and  1 5  in.  long,  having  copper  electro 
deposited  on  part  of  their  length  to  insure  good  con- 
tact. The  reactions  are  carried  out  in  a  shallow 
carbon  crucible,  and  the  majority  of  the  fusion  and 
reduction  experiments  requiring  very  high  tempera- 
tiires  can  be  made  in  it.  Chromium  and  molybdenum 
are  readily  reduced  from  their  oxides. 

The  current  used  in  these  furnaces  varies  from 
JOG  to  200  amperes,  at  a  pressure  of  1 10  volts  in  the 
mains. 

Abstract  of  paper  read  before  Biiminghim  Electric  Club. 


San  Fpaneiseo  Piers. 

The  two  piers  that  are  now  being  constructed  at 
San  Francisco,  California,  are  stated  by  the  Marine 
Review  to  be  among  the  largest  ever  built  on  the 
Pacific  coast.  These  piers  are  being  built  by  the  state 
of  California,  and  are  for  the  use  of  the  Pacific  Mail 
Steamship  Company.  Each  of  these  piers  is  840  ft. 
long  and  1 32  ft.  wide.  They  are  separated  by  a  slip 
840  ft.  long  and  200  ft.  wide.  This  slip  is  long  and  wide 
enough  to  admit  two  of  the  largest  vessels  in  the  world 
to  lie  side  by  side  along  each  pier  and  receive  or  dis- 
charge cargo  at  the  same  time.  The  piers  are  sup- 
ported by  cylinders  composed  of  concrete.  Under 
each  pier  are  576  of  these  pillars — or  1,152  supports 
in  all.  The  cylinders  are  arranged  in  rows  or  bents, 
extending  across  the  narrow  way  of  each  pier.  In 
each  row  are  thirteen  cylinders — five  of  which  are 
5  it.  in  diameter  and  eight  4  ft.  in  diameter.  These 
pillars  vary  in  length  from  24  ft.  to  60  ft.- — the  shorter 
ones  being  near  the  shore  and  lengthening  as  the  pier 
extends  outwanls. 


The  protection  of  iron  and  steel  from  corrosion 
is  a  difficulty  all  engineers  have  to  contend  with  ; 
the  subject  is  an  important  one  and  has  not  received 
the  attention  it  deserves.  At  the  present  time  there 
are  three  methods  in  vogue  for  applying  zinc  to  iron 
and  steel  surfaces  :  (a)  hot  or  molten  galvanising  ; 
(b)  electric  or  cold  galvanising  ;  (c)  dry  galvanising, 
or  •'  Sherardising."  The  galvanising  of  iron  is  so 
important  a  process  that  one-half  of  the  total  zinc 
production  of  the  United  States  is  used  for  the  purpose. 
As  a  metallic  protective  coating  for  iron,  zinc  is  still 
considered  by  engineers  to  be  the  most  economical 
and  durable  of  all  methods  for  preventing  corrosion. 
Zinc  is  electro-positive  to  iron,  and  in  the  presence  of 
moisture  forms  a  galvanic  couple,  the  zinc  dissolving 
and  the  iron  remaining  'intact.  The  new  process, 
called  dry  galvanising,  or  "  Sherardising,"  is 
distinctive  from  hot  and  electro-galvanising.  The 
process  was  discovered  by  the  writer  when  making 
some  experiments  on  the  annealing  of   cast-iron. 

The  first  step  in  the  dry  process  is  to  free  the  iron 
from   scale  and  oxide.     The  articles  to  be  rendered 
rustless  are  then  placed  in  a  closed  iron   receptacle, 
or  drum,   charged   with   zinc   dust  and    heated   t0;^a 
temperature  of  from  500   deg.    to  600   deg.    F.   for  a 
few  hours,  and  allowed  to  cool.     The  drum  is  then 
opened  and  the  iron  articles  removed,  when  they  are 
found  to  be  coated  with  a  line  homogeneous  covering 
of  zinc ,  the  thickness  depending  on  time  and  temperature 
It  will   be  observed  that  the  temperature  employed 
to  bring  about    this    result    is    about    200    deg.    F. 
below  the  melting  point  of  zinc.     The  low  temperature 
required  and  the  economy  effected  in  the  amount   of 
zinc  consumed  makes  the  process  cheap  as  compared 
to  the  process  of  dipping  in  molten  zinc.     The  whole 
of  the  zinc  is  utilised  ;   there  is  no  waste  as  in  the  hot 
galvanising   process.     This   new   process    of   dry   gal- 
vanising is  not  limited  to  the   coating  of  iron  with 
zinc,  it  has  been  successfully  applied   to  coating  iron 
with  aluminium,  copper,  and  antimony.     It  has  also 
been    applied    to   coating   \arious   other   metals,    for 
instance,    coating   aluminium    and    copper  with  zinc. 
Copper    and    its     alloys,   stibjected   to    this    process, 
are   case-hardened   on  the  surface,  and  the  latter  can 
be    rendered  so  hard  that  it  is  scratched  with  difficulty. 


Abstract  of  paper  read  before  the  Society  of  Engineers. 
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THE   PROBLEH   OF  THE  GA5  TURBINE. 

By   Dugald   Clerk,  M.Inst.C.E. 


""pHE  success  obtained  by  the  Hon.  C.  A. 
■'■  Parsons,  and  his  many  able  followers,  with 
the  steam  turbine  in  its  various  forms,  has 
naturallv  attracted  the  attention  of  engineers  to  the 
apparently  analogous  problem  of  the  internal  com- 
bustion turbine.  Accordingly,  much  mathematical 
and  engineering  ability  has  been  recently  devoted 
to  the  subject— so  far,  I  am  sorry  to  say,  without 
concrete  result.  In  this  subject,  as  yet,  the  dreams 
of  the  theorist  obstinately  decline  to  realise  them- 
selves in  tangible  iron  and  steel. 

As  long  since  as  1884  Mr.  Parsons  outlined  the 
fundamental  idea  of  nearly  all  subsequent  proposals 
for  gas  turbines. 

THE     TEMPERATURE     PROBLEM. 

In  most  of  the  recent  discussions  upon  gas-turbine 
problems,  it  has  been  recognised  that  the  temperatures 
possible  in  the  cylinder  gas  engine  are  impossible 
for  the  gas  turbine.  It  has  been  fully  proved  by  many 
investigators,  including  myself,  that  the  temperatures 
quite  common  in  ordinary  gas-engine  practice  range 
as  high  as  2,000  deg.,  although  in  the  best  practice 
for  most  economical  results  1,500  deg.  C.  or  1,600 
deg.  C.  appears  to  be  an  upper  limit.  With  the 
temperatures  of  1,500  deg.  C.  or  1,600  deg,  C.  a  first- 
class  modern  gas  engine  of  about  50  h.p.  will 
give  an  indicated  efficiency  of  35  per  cent.  At  the 
same  time  the  negative  work  of  the  cycle  is  so  low  that 
the  ^pechanical  efficiency  of  the  engine  may  be  as  high 
as  86  per  cent.,  or  even  over.  If  one  realises  what  the 
temperature  2,000  deg.  C.  means,  it  becomes  very 
evident  that  no  turbine  constructed  either  on  the 
lines  of  Parsons  or  Laval  could  possiblj'  be  made 
to  work  with  continuous  supply  of  such  gases  ;  2,000 
deg.  C.  is  considerably  over  the  melting  point  of 
platinum.  It  is  much  higher  than  the  temperature 
at  which  cast-iron  flows  from  the  crucible,  or,  indeed, 
the  temperature  of  the  interior  of  the  blast  furnace 
itself.  Any  blades  of  iron,  steel,  or,  in  fact,  of  any 
other  material,  even  brick-fire  itself,  becomes  fluid 
or  semi-fluid  at  this  temperature.  It  is  obviously 
hopeless,  therefore,  to  attempt,  in  the  gas  turbine, 
temperatures  which  are  quite  feasible  in  the  cylinder 
eilgine.  This  fact,  as  I  have  said,  is  generally^^recog- 
nised.  It  is  accordingly  said,  by  those  who  take  a 
favourable  view  of  the  gas  turbine,  that  it  is  necessary 
to  supply  the  turbine   with  gases  at  a  much  lower 


temperature.  Mr.  Neilson  fixes  the  temperature 
of  700  deg.  C.  as  one  which  steel  turbine  blades 
would  probably  stand,  without  too  rapid  deterioration. 
1  fearthat  on  this  point  I  must  dift'er  from  him,  because, 
in  my  experience,  oxidation  of  steel,  and  even  iron, 
is  a  fairly  rapid  process  at  this  temperature.  Nothing 
new  has  been  proposed  as  to  the  thermodynamic 
cycle  of  the  gas  turbine,  so  that  all  reasoning  upon 
efficiencies  depends  upon  the  deductions  already  made 
from  internal  combustion  engine  practice. 

PROPOSED     CONVERSION     INTO     KINETIC     ENERGY 

Seeing  the  impossibility  of  constructing  a  turbine 
with  materials  to  stand  a  high  temperature,  many 
have  proposed  to  convert  high  temperature  into  kinetic 
energy,'  so  that  instead  of  having  work  stored  up  in 
the  gas  in  the  form  of  heat,  the  heat  shall  disappear, 
and  the  energy  of  the  heat  be  transformed  into  motion 
of  the  gEiseous  particles  at  a  high  velocity.  Such 
proposals,  then,  include  the  compressing  of  a  gaseous 
mixture  to,  say  50  lb.  or  60  lb.  above  atmosphere, 
the  igniting  of  that  mixture  within  a  combustion  chamber 
at  constant  pressure,  and  the  expansion  of  the  mixture 
through  an  expanding  jet  of  the  Laval  type,  so  as  to 
drop  the  temperature  and  obtain  its  equivalent  in 
kinetic  energy  or  velocity  of  the  gaseous  particles. 
The  rapii-Uy  moving  particles  at  the  relatively  low 
pressure  and  temperature  are  then  allowed  to  impinge 
upon  rapidly  rotating  blades  of  sickle  configuration, 
and  they  are  supposed  to  give  up  their  energy  of  motion 
to  those  blades,  and  so  expend  work  upon  the  turbine. 
This  appears  to  be  the  most  feasible  of  all  the  gas- 
turbine  proposals,  so  I  will  proceed  to  examine  it  a 
■  little  more  minutely. 

Success  by  this  cycle  of  operations  requires — 

1.  A  rotary  or  turbine  compressor  of  high  relative 
efficiency. 

2.  An  expanding  nozzle  which  shall  ensure  that 

free   expansion    is    quantitatively    equivalent 
to  adiabatic  expansion  behind  a  piston. 

3.  A   rotating   turbine  of  such    construction  as 

to  secure  very  high  efficiency  of  transforma- 
tion  of   kinetic  energy  of  the  moving  gas  into 
effective  work  available  at  the  turbine   shaft. 
THEORETICAL     AND     PRACTICAL     DIFFICULTIES. 

Assuming  air  to  the  working  fluid,  and  specific 
heat  to  be  constant  through  the  temperature  range 
it   is  easy  to  calculate  the  efficiency  of   the    Joule  or 
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Brayton    cycle,    which     these     operations     in     effect 
represent.       It    would    be     useless     to     attempt    to 
work    a    turbine   at   a   pressure    so    low    as    to  be 
relatively      inefficient       compared        with    the      gas 
engine,   so   I   have   chosen   a   Joule   cycle     of,      say, 
48  per  cent,  ideal  efficiency,  which  in  a  cylinder  gas 
engine  would  probably  give  in  practice  about  30   per 
cent,   indicated     efficiency.     For  this   ideal  efficiency 
the  pressure  of  compression  would  require  to  be  141  lb. 
■  per   square    inch   absolute.     To   give    power   with    a 
reasonably  small  pump,  I  shall  assume  a   maximum 
temperature     of    1,700    deg.  C.     That    is,   assuming 
a  perfect  compressor  and  a  perfect  nozzle  expander, 
the  temperature  would  only  fall  from    1,700    deg.    C. 
to    750    deg.  C.     Plainly   this  temperature  would   be 
too  high  for  a  Laval  disc  with  blades.     In  order  to  get 
a  reasonable  temperature  on  expansion,  it  would    be 
necessary  to  assume  a  ma-ximum  temperature  in  the 
combustion  chamber  no  higher  than  1,000  deg.,  and 
this  would  bring  down  the  temperature  after  complete 
expansion  to  about  500  deg.,  which,  no  doubt,  steel 
turbine  blades   can   be   expected   to   stand   for  some 
considerable  time. 

With  these  assumptions,  however,  the  gas  turbine 
would  not  be  very  economical,  as  compared  vrith 
cylinder  engines,  even  assuming  all  difficulties  over- 
come. The  theoretical  and  practical  difficulties,  how- 
ever, are  very  serious  indeed. 

To  begin  with,  the  question  of  an  efficient  air  com- 
pressor. I  am  not  aware  of  any  turbine  compressor 
capable  of  compressing  up  to  140  lb.  absolute  from 
atmosphere  with  anything  like  60  per  cent,  efficiency. 
Before  success  could  be  attained,  this  efficiency  of 
compression,  so  far  as  diagram  is  concerned,  should 
be  at  least  90  per  cent.,  in  order  to  allow  for  unavoid- 
able mechanical  and  other  losses  in  the  subsequent 
processes.  It  has,  it  is  true,  been  proposed  to  substitute 
cylinder  compressors  operated  from  the  turbine, 
instead  of  turbine  compressors,  but  no  gas  turbine 
with  cylinder  compressors  could,  in  my  view,  succeed. 

Assuming,  however,  even  90  per  cent,  efficiency 
from  a  turbine  compressor,  and  assuming  that  we  have 
a  compressed  gaseous  mixture  burning  freely  in  the 
combustion  chamber  at  the  desired  pressure  and 
temperature,  we  have  yet  to  face  the  problem  of  the 
expanding  nozzle. 

THE     EXPANDING     NOZZLE     PROBLEM. 

It  will  be  easily  recognised  that  to  obtain  a  sufficient 
temperature  drop  in  an  expanding  nozzle  necessitates 
the  practical  absence  of  turbulent  motion  of  every 
kind  ;  that  is,  to  expand  adiabatically  the  jet  must 
be  so  constructed  that  there  is  an  absolutely  smooth 
flow   from    high   pressure   to    low,   and    no   impact    or 


loss  of  velocity  from  any  cause  whatever.  So  far  as  I 
understand  expanding  jets,  no  adiabatic  expansion 
so  perfect  as  this  has  ever  been  obtained. 

Assume,  however,  that  the  efficiency  of  expansion 
in  such  a  jet  is,  say,  90  per  cent.     We  now  come  to 
the  question  of  the  efficiency  of  conversion  by  the 
turbine  blades.     We  shall  find  that  the  efficiency  of 
conversion  of  the  turbine,  once  high  velocity  is  attained, 
does   not   exceed   80   per   cent.     In   this   respect   the 
efficiency  of  conversion  of  rotating  turbine  blades  is 
inferior  to  that  of    a  moving    piston    in    a    cylinder. 
The  reason  of  this  is   obvious.     It  is  impossible  to  so 
arrange  the  impact  of  a  rapidly  moving  gas  with    a 
turbine  blade  or  blades  in  such   manner  as   to  entirely 
avoid    turbulent    motion.     The  impact,  for  example, 
of   swiftly   moving   gases   on   a   fixed   surface  results 
ultimately  entirely  in  turbulent  motion,  which  restores 
to  the  gas  or  to  the  blade  struck  all  the  heat  which 
has  disappeared  in  temperature  fall  due  to  adiabatic 
expansion.     What  is  true  of  a  fixed  blade  is  to  some 
extent   also  true   of   the   moving   turbine  blades.     A 
certain  proportion  of  the  energy  existmg  in  the  gas 
in  the  form  of  motion  is  inevitably  lost  whenever  this 
gas  comes  into  contact  with  any  solid  surfaces.     So 
much  is  this  the  fact  that  in  designing  steam-turbine 
blades  for  any  type  of  turbine,  the  shape  of  the  blades, 
the    shape    of    the    space   between    the    blades,    both, 
movmg   and   fixed  blades,   or  fixed   jet   and   moving 
blades,  is  of  the  first  importance,  and  it  has  only  been 
found  by  e-xperiment  that  certain  shapes  of  blades  and 
passages  have  a  much  higher  efficiency  of  conversion 
than  other  shapes.     In  this  respect,  too,  the  turbine 
principle  is  inferior  to  the  cylinder  and  piston.. 
EFFICIENCY     OF     CONVERSION. 

Compared  with  cylinder  expansion,  I  cannot  see 
how  it  is  possible  with  present  knowledge  to  obtain 
an  efficiency  of  conversion  in  a  gas  turbine  greater  than 
80  per  cent.  This,  of  course,  is  partly  due  to  the  high 
velocity  of  the  issuing  hot  gases.  To  produce  an 
efficient  gas  turbine,  therefore,  on  the  favourite  cycle 
so  much  discussed  recently,  it  is  necessary  first  to 
have,  as  I  have  said,  a  very  efficient  compressor,  a  very 
efficient  expanding  nozzle,  and  a  very  efficient  con- 
version when  the  moving  gases  strike  the  turbine 
blades.  Using  the  numbers  I  have  suggested,  of  90 
per  cent,  efficiency  of  compression,  90  per  cent, 
efficiency  of  nozzle  expansion,  and  80  per  cent,  efliriency 
of  conversion  in  turbine,  we  have,  with  a  cycle  having 
negative  work  equal  to  0-4.  the  following  efficiencies  : 
To  get  0'4  of  work  in  compression,  we  shall  requir.e 
0'445  of  work  put  into  the  compression.  On  expanding 
in  the  nozzle  we  shall  obtain  0-9  only  of  the  total 
energy  of  the  flame  gases  in  the  shape  of  kinetic  energy. 
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and  of  tliat  o'9,  we  shall  only  get  0-8  returned  in  the 
shape  of  available  work  by  the  turbine  part.  Th^t 
is,  we  shall  get  a  total  work  from  the  turbine  of  O'/- . 
and  deducting  the  negative  work  072  —  o.445  =  o'275  ; 
that  is,  from  a  cycle  which  should  give  ns  O'G  in  work, 
we  shall  only  get  0-375.  or  about  22  per  cent.  The 
practical  efficiency  of  an  engine  of  this  kind  will  only 
be  22  per  cent.,  even  assuming  the  high  efficiencies  of 
compression  and  jet  expansion  which  I  have  mentioned. 
In  my  view,  no  such  efficiencies  of  compression  or  jet 
expansion  are  at  present  known,  and  accordingly  there 
appears  no  likelihood  of  the  production  of  any  gas 
turbine  which  can  rival  the  reciprocating  gas  engine 
in  efficiency  and  in  economy.  To  produce  such  a 
turbine  retjuires  the  solution  of  three  problems  : — 

1 .  An  efficient  turbine ,  compressor,  comparable 
in   efficiency  with  cylinder  compression. 

2.  An  efficient  nozzle  expander  with  a  higher 
efficiency  than  90  per  cent. 

3.  .\n  efficiency  of  conversion  of  kinetic  energy 
of  the  moving  gases  into  work  delivered  at 
the  turbine  spindle,  of  greater  than  80  per 
cent. 

Either  of  these  problems  must  be  satisfactorily  solved 
or  else  new  materials  discovered  which  will  stand 
temperatures  which  at  present  melt  firebrick.  The 
outlook,  I  fear,  is  not  hopeful. 

MOST     HOPEFUL     LINE     OF     RESEARCH. 

I  quite  agree  with  Professor  Reeve,  however,  that 
the  more  hopeful  line  for  the  gas  turbine  lies  in  the 
use  of  steam  to  provide  the  working  fluid  under 
compression  without  a  compressor,  and  in  the  heating  of 
this  steam  when  produced  by  a  very  small  quantity  of 
combustible  mixture  of  gas  and  air  under  pressure. 
Such  a  turljine  would  be  a  compromise  between  what 
I  may  call  the  flame  turbine  and  the  steam  turbine, 
and  it  presents  more  possibihties  ;  but  its  efficiency 
would  not  be  high,  although  no  doubt  such  a  machine 
could  be  got  to  operate  mechanically  with  fair 
success. 

This  Ime  of  work  depends  upon  the  fact  that  negative 
work  may  be  greatly  reduced  by  using  steam  as  working 
fluid,  when  steam  is  heated  highly  by  internal  com- 
bustion of  a  relatively  small  amount  of  inflammable 
gas  and  air.  This  proposal  is  more  hopeful,  but 
for  success,  even,  it  requires  temperatures,  in  my  view, 
too  great  for  existing  turbines  to  stand  with  economy. 
This  proposal  may  be  considered  to  be  analogous  to 
that  of  an  excessive  superheat,  as  used  in  an  existing 
steam  turbine. 

From  what  I  have  said,  you  will  see  that  my  view 
of  the  future  of  the  gas  turbine  is  not  favourable  ; 
but,    notwithstanding,    the    subject    is    so    fascinating 


that  many  inventors  and  scientitic  men  will  doubtless 
continue  to  investigate  the  problem,  and  possibly 
new  solutions  may  be  discovered  which  are  not 
dreamt  of  to-day. 

Abstract    of    presidential    address  to   the   Junior    Institution  of 
Engineers. 
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Up-to-Date  Business  Methods. 

Messrs.  W.  F.  Mason,  Ltd.,  Manchester,  have  just 
inaugurated  a  very  useful  course  of  lectures  for  the 
benefit  of  their  staff.  The  opening  lecture  was  given 
in  the  drawing  office  of  the  Alma  Works  by  their 
works  manager,  Mr.  "Thos.  Wright,  A.M.Inst.C.E., 
M.I.Mech.E.,  on  the  subject  of  "  The  Slide  Rule,  with 
Notes  on  the  Value  of  the  Answers."  The  lecture  was 
illustrated  by  diagrams  and  a  model  slide  rule,  and 
an  outline  of  the  lecturer's  notes  was  given  to  each 
person  present. 

The  effort,  we  are  glad  to  hear,  was  much  appreciated 
by  the  staff,  quite  a  number  of  whom  have  obtained 
rules  for  their  own  use.  Encouraged  by  this  result, 
a  notice  was  issued  intimating  that  further  lectures 
would  be  arranged  for  if  desired,  and  the  written 
response  has  been  so  unanimous  that  other  lectures 
are  now  promised,  the  subjects  including  :  "  Types  of 
Gas  Fired  Furnaces"  ;  "Rates  of  Combustion,"  and 
Mathematics  for  Engineers."  The  firm  are  offering 
a  small  prize  for  proficiency  in  the  use  of  the  slide 
rule  for  ordinary  engineering  calculations  and  hope 
to  further  extend  this  idea  in  the  future. 

The  Postmaster-General  announces  the  early  issue 
of  a  revised  pattern  of  postal  order,  which  has  been 
devised  with  a  view  to  greater  convenience  and  with 
the  object  of  affording  increased  security  against  fraud- 
The  new  orders  will  be  for  every  6d.  from  6d.  to 
20s.,  and  also  for  21s.  Spaces  will  be  provided  in 
which  postage  stamps  used  to  make  up  broken  amounts 
(not  exceeding  5d.)  must  be  affixed,  and  no  credit 
will  be  allowed  for  stamps  affixed  on  other  parts  of 
the  order.  These  spaces  will  be  three  in  number, 
and  it  will  be  arranged  for  the  counter  clerks  selling 
postal  orders  to  keep  a  stock  of  the  requisite  stamps 
The  orders  will  be  printed  on  paper  having  a  somewhat 
better  writing  surface  ;  and  orders  of  los.  and  upwards 
will  be  printed  in  red  instead  of  blue. 

The  Horsfall  Destructor  Company,  Ltd.,  of  Leeds 
and  London,  have  been  awarded  a  Dipl  ma  d'Honneur 
in  Class  3 — Hygiene — at  the  Liege  Exhibition  for  their 
exhibit  of  refuse  destructor  plant. 
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THE    TELAUTOGRAPH. 


'"pHE  telautograph,  as  its  name  implies,  is  an 
■*■       instrument  for  reproducing  hand-writing, 
figures,  sketches,    or    arbitrary    signs    at    any 
distance. 

The  accompanying  illustration  shows  the 
instrument,  and  represents  a  complete  station, 
the  lower  part  being  the  transmitter,  and  the 
upper  part  the  receiver.  The  writing  is  done  on 
a  roU  of  paper  5  in.  wide,  with  an  ordinary 
pencil,  to  which  is  attached  metal  rods.  These 
rods  operate  mechanism  which  alters  the  strength 


of  the  current  sent  to  the  hne  wires,  according 
to  the  position  of  the  pencil.  The  platen  on 
which  this  paper  rests  has  a  slight  vertical 
movement,  caused  by  the  pressure  of  the  pencil 
on  the  paper,  and  will  be  referred  to  later  on. 

At  the  receiver,  two  motors  actuated  by  the 
line  currents  take  up  positions  according  to  the 
strength  of  the  current  sent  through  them,  and, 
as  they  are  connected  with  a  pen  in  the  same 
manner  that  the  transmitting  pencil  is  con- 
nected to  its  mechanism,  the  resulting 
mo\'ements  of  the  latter 
must  be  reproduced  at  the 
receiver. 

The  movement    of   the  trans- 
mitting platen  referred  to  above, 
operates    an   electrical    contact 
which  causes   the  receiving  pen 
to  be    either   "on"    or    "off" 
the    paper,    in  accordance  with 
the  position  of  the  transmitting 
pencil.     Thus  records  are  made 
of  the  pencil's  movements  while 
on  the  paper  only,    and  not  of 
other    movements    made    while 
off      the    paper,     though     the 
latter    movements    are     repro- 
duced. 

The  size  of  the  writing  field 
is  2  in.  by  5  in.,  and  when  this 
space  has  been'fiUed,  the  paper 
is  shifted  by  the  movement  of 
the  lever  shown  on  the  left-hand 
side  of  the  transmitter,  and  the 
paper  at  the  receiver  is  simul- 
taneously moved  forward  a  like 
amount.     Thus   the    receiver  is 
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entirely  automatic  in  all  its  movements,  even  to 
inking  its  pen,  and  messages  are  recorded  by  it 
whether  any  one  is  present  or  not.  Both  por- 
tions of  the  machine  are  fitted  with  a  paper 
cutter,  so  that  messages  sent  and  received 
may  be  torn  off,  and  filed  for  future 
reference. 

Telautogi'aphs  are  in  practical  use  in 
offices  and  factories  for  various  purposes, 
and  in  some  cases  as  many  as  600  messages  per 
day  are  being  sent  by  them.  There  is  no  limit 
to  the  number  of  messages  that  can  be  sent, 
except  the  pace  of  the  writer,  and  the  number 
of  hours  the  instruments  are  at  work.  The  instru- 
ments are  capable  of  working  over  long  distances, 
having  been  successfully  operated  on  a  line 
of  600  miles.  The  messages  sent  have  the  value 
of  a  written  document  with  the  speed  of  the 
telegraph.  The  owners  of  the  British  patents  for 
this  invention  are  the  Facsimile  Syndicate,  Ltd., 
of  Moorgate-station-chambers.  London,  E.G. 

Special  purposes  for  which  the  telautograph 
is  at  present  being  used  for  interior  service 
include  the  following  : — 

1.  From  the  counting  house  to  the  different 
departments,  or  from  one  department  to 
another. 

2.  Wherever  it  was  previously  found  neces- 
sary to  send  messengers  to  various  parts  of  the 
building. 

3.  When  it  is  of  importance  that  insti"uctions 
should  be  accurately  conveyed.  (Ordinary  mes- 
sages can  still  be  sent  on  the  telephone,  to  which 
the  telautograph  may  be  attached). 

4.  The  instruments  being  automatic  at  the 
receiving  end,  the  person  addressed,  if  absent, 
finds  the  message  on  his  return.  This  is  im- 
portant in  the  case  of  directors,  managers,  or 
secretaries. 

5.  Sketches  or  diagrams  are  sent. 

6.  Orders  given  through  the  telephone,  have, 
in  most  cases,  to  be  written  down  somewhere. 
By  the  use  of  this  instrument  the  instructions 
are  sent  through  and  the  record  made  at  the  one 
operation. 


LESLIE    S.    ROBERTSON, 

M.Inst.C.E., 

SECRETARY  OF  THE  ENGINEERING 

STANDARDS    COMMITTEE. 


A/l^i-  LESLIE  S.  ROBERTSON  was  born 
in  India  in  1863,  his  father  being  the 
late  Sir  William  Rose  Robinson,  K.C.S.I., 
at  one  time  interim  Governor  of  iladras. 
He  was  educated  in  Germany  and  at  King's 
College  School.  London,  and  afterwards  studied 
for  two  years,  with  distinction,  under  Professor 
Kennedy  at  University  College,  London.  Mr. 
Robinson,  as  he  was  then  called  (the  family 
having  since  resumed  the  original  name  of 
Robertson),  carried  out  some  original  work 
on  cast-iron  beams,  and  was  subsequently 
awarded  a  "  Miller  "  prize  by  the  Institution 
of  Civil  Engineers  for  this  work.  He  was  one 
of  the  originators  and  first  secretary  of  the 
University  College  Engineering  Society.  On 
leaving  college,  he  entered  the  works  of  Messrs. 
Denny  and  Co.,  Dumbarton,  with  whom  he 
remained  for  three  years.  During  the 
latter  portion  of  his  time  at  Dumbarton  he 
had  among  other  work,  charge  of  the  firm's 
testing  department.  Mr.  Robertson  left 
Dumbarton  to  gain  experience  at  sea,  and  later 
entered  the  drawing  ofhce  of  Messrs.  John  I. 
Thornycroft  and  Co.  at  Chiswick.  He  was 
subsequently  appointed  interim  works  manager 
and  soon  afterwards  proceeded  to  Havre  to 
superintend  the  construction  of  some  torpedo 
boats  and  a  large  number  of  "Thornycroft" 
boilers  for  the  French  Government,  at  the 
works  of  the  Forges  et  Chantiers  de  la  i\Iediter- 
ranee,  to  Messrs.  Thornycroft  and  Co.'s  designs. 
On  the  completion  of  this  contract  he  visited 
the  United  States  and  Cuba,  and  in  1893  started 
as  a  consulting  engineer  in  Westminster.  He 
is  the  senior  partner  in  the  firm  of  Robertson 
and  Outram,  having  been  joined  in  1898  by 
Mr.  Frank  D.  Outram  (late^R.E.)  grandson  of 
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General  Sir  James  Outram  of  Indian  Mutiny  secretary  to  the  Engineering  Standards  Corn- 
fame,  mittee.  Some  idea  of  the^growth  and  extent 
Mr.  Robertson  has  devoted  considerable  of  the  committee's  operations  may  be  gathered 
attention  to  the  subject  of  water-tube  boilers,  from  the  second  volume  of  the  Coded  Lists, 
He  translated  and  edited  the  English  edition  issued  by  permission  of  the  Committee,  and 
of  "  Marine  Boilers,"  by  M.  Bertin,  the  chief  which  was  recently  noticed  in  our  review 
constructor  to  the  French  navy,  to  which  columns.  It  is  stated  that  originally 
edition  a  preface  was  written  by  Sir  William  there  was  only  one  committee  consisting  of 
White,    and   ai  which   a   second   enlarged   and  six      members,      which        was      subsequently 


revised  edition  is 
now  in  the  press. 
In  1902  he  was  re- 
quested to  deliver  a 
course  of  lectures  on 
water-tube  boilers  at 
the  London  Univer- 
sity College.  These 
lectures  were  sub- 
sequently amplified 
and  published  in  book 
form  under  the  title 
of  "  Water  Tube 
Boilers."  Among 
other  literary  work 
he  recently  edited 
the  English  edition 
of  Dr.  Bauer's 
"  Marine  Engines 
and  Boilers."  Mr. 
Robertson  is  a  mem- 
ber of  the  Institution 
of  Civil  Engineers, 
the  Institution  of 
Naval  Architects  and 
other  kindred  socie- 
ties, to  the  pro- 
ceedings of  which 
various,    papers    on 
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increased  to 
fourteen.  It  was 
soon  found  that 
the  work  would 
have  to  be  split 
up  and  dealt  with 
by  sectional  and 
sub-committees.  At 
present  there  are 
thirty-six  different 
committees  and  sub- 
committees at  work 
with  a  total  member- 
ship of  about  270. 
Some  thirt  y-six 
different  institutions 
and  technical  as- 
sociations are  offici- 
ally represented  on 
the  various  sub- 
committees.and  their 
findings  may  be 
taken  as  the  result 
of  the  deliberations 
o  f  t  h  e  leading 
technical      men     in 


the    country.       His 

he      has      contributed  Majesty's  Government   recognised  at  an  early 

Mechanical     Propulsion  date    the   importance   of   the    work   which    the 

in  Canals,"  "  Light  Railways,"  etc.     He  super-  committee  are   carrying   on,  and  they  not  only 

intendedforthelateCol.HarryMcCalmont,M.P..  as'.ced  Parliament  to  vote  the  committee  a  sub- 

the  high  speed  turbine  yacht  Tarantula,  fitted  stantial    grant-in-aid,    but    have    appointed    a 

with   Parsons'    turbine    engines,    and  Yarrow's  large    number    of  officers     to     assist    them   in 

water-tube   boilers.      The    Taninlitla  has   been  their    deliberations,   and    many    of    the    com- 

described  and  illustrated  in  these  columns.  mittee's    findings   are   being    adopted    by  the 

In  1901,  Mr.  Leslies.  Robertson  was  appointed  various    Government  departments. 
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FURTHER    TESTS    BY    THE    BRITISH    FIRE 
PREVENTION    COnniTTEE. 


The  testing  operations  with  fire-resisting  materials 
and  sj-stems  of  construction,  conducted  by  the  British 
Fire  Prevention  Committee  last  week,  included  tests 
with  a  floor,  with  ceiling  slabs  and  with  some  stanchion 
encasements. 

The  floor  was  a  French  reinforced  concrete  floor, 
constructed  on  the  Coignet  system,  measuring  22  ft. 
.by  15  ft.,  and  divided  into  three  bays.  The  test  was 
for  classification  as  "  fully  protective  "  (Class  A) 
whichrequires  that  fire  and  w^ater  shall  not  pass  through 
during  the  test  of  two  and  a  half  hours'  duration, 
at  temperature  reaching  i,Soo  deg.  Fahr.,  followed 
by  the  application  of  water  from  a  steam  fire-engine 
for  two  minutes  ;  the  superimposed  load  being  2  cwt. 
per  square  foot.  The  floor  attained  classification,  but 
de.lected  several  inches.  The  test  was  carried  on  to 
three  hours,  the  load  being  2i  cwt.,  i.e.,  under  con- 
ditions  exceeding    those    for   the   above   classification. 

The  test  with  ceiling  slabs  was  with  2-in  Cullum 
pumice  slabs,  applied  for  the  protection  of  ordinary 
wood  joist  floors.  The  test  was  for  purpose  of 
classification  as  affording  temporary  protection 
(Class  A),  i.e.,  a  classification  requiring  a  test  of 
three-quarters  of  an  hour's  duration  to  a  temperature 
exceeding  1,500  deg.  Fahr..  followed  by  the  application 
of  water  for  two  minutes.  Neither  fire  nor  water 
reached  the  wood  joists  and  the  ceiling  slabs  attained 
this  classification. 

The  tests  with  the  stanchion  encasements,  were 
with  four  stanchions  protected  by  four  different  kinds 
of  porous  brick  encasement  (two  circular,  two  square) 
on  the  Jabez  Thompson  system,  the  test  being  for 
classification  as  "fully  protective"  (Class  .\),  which 
here  requires  a  test  of  two  and  a  half  hours'  duration, 
followed  by  the  application  of  water  for  two  minutes, 
the  stanchions  to  be  loaded. 

Three  out  of  the  four  stanchion  encasements  attained 
classification,  namely,  two  round  and  one  square 
encasement. 

Official  illustrated  reports  on  these  various  tests  are 
in  preparation  and  will  be  issued  in  due  course. 

The  whole  of  these  tests  were  attended  by  a  large 
representation  of  the  membership,  and  visitors  from 
Government    Departments   and   municipal  authorities. 


Major-Gen.  Festing.  F.R.S.,  and  Mr.  \V.  T.  Hatch 
M.Inst.C.E.  (chief  engineer  the  Metropolitan  .\sylums 
Board),  represented  the  Council  of  the  Committee, 
and  the  Directing  Members  of  the  sub-committees  in 
charge  of  the  respective  tests  were  :  Mr.  Ellis  Mars- 
land  (district  surveyor)  ;  ISfr.  James  Sheppard, 
A.Inst.C.E.  (insurance  surveyor)  ;  Mr.  Oswald  C. 
Wilson,  F.R.I. B..\.  ;  the  sub-committees,  as  usual, 
comprising  from  three  to  five  members. 

CONCRETE     AGGREGATES     TEST. 

The  committee,  m  the  course  oi  last  week,  undertook 
a  series  of  important  fire  tests  with  seven  different 
forms  of  concrete  in  general  use  with  a  view  of  obtammg 
definite  information  as  to  their  comparative  fire 
resistance.  The  tests  were  undertaken  at  the  Com- 
mittee's testing  station,  preparations  having  been 
made  during  the  past  two  months. 

There  was  a  large  attendance  of  public  and  municipa 
officials.     Nearly   every  Government    Department    in- 
terested was  represented,  and  the  attendance  included 
a  number  of  Royal  Engineers'  officers. 

The  sub-committee  in  charge  of  the  test  comprised 
Mr.  Max  Clarke,  F.R.T.B.A.  (directing  member)  ; 
Mr.  J.  Herbert  Dyer  (vice-president  National  Fire 
Brigades'  Union)  ;  Lieut.-Col.  Winn,  R.E.  ;  Mr. 
Wahnisley,  M.Inst.C.E.  (Dover  Harbour  Board); 
Messrs.  Dicksee  and  Grellier  (district  surveyors) 
Mr.  C.  Oswald  Wylson,  F.R.I.B.A.  ;  Mr.  E.  J.  A 
Fulkes   (Royal  Insurance  Company). 

The  concrete  floor  bays  under  investigation  com- 
prised bays  of  ( i )  slag  concrete  ;  (2)  broken  brick  con- 
crete; (3)  granite  concrete;  (4)  burnt  ballast;  (5) 
coke  breeze  ;  (6)  clinker  concrete  ;  (7)  Thames  baUast 
concrete ;  the  cement  used  being  British  "  Ferro 
Crete  "  cement.     The  load  was  2I  cwt.  per  foot  super. 

The  test  was  of  three  hours'  duration  at  temperatures 
up  to  1,800  deg.  Fahr..  followed ^by  the  application 
of  water  from  two  branches  from  a  steam  fire-engine 
for  two  minutes. 

Pending  the  ofticial  detailed  report,  it  may  ^be 
stated  that  the  general  result  of  the  test,  the 
failure  of  Thames  baUast  concrete  and  the  success 
(in  order  of  rotation)  of  the  clinker,  coke .  breeze,  slag, 
and  broken  brick  concrete  bays. 
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DUPLEX    DRILL   FOR   RAILWAY   WHEELS. 

HY    n.    MITCHELL    AND    CO..    LTD.,    KEIGHLEY. 


'T'HE  machine  herewith  illustrated  has  been 
designed  for  the  drilling  and  tapping  of 
railway  wheels  for  the  screws  that  hold  the 
tyres.  The  spindles  are  2J  in.  diameter,  driven 
thi'ough  bevel  gears  and  reversing  clutch  from 
a  horizontal  top  shaft.  This  shaft  is  driven 
through  gearing  with  a  ratio  of  4  to  i,  by  a 
four-step    cone,    14^  in.,    12J   in.,    loj  in.,    and 


DUPLEX     RAILWAY    WHEEL    DKILL. 


8iin.  diameter,  by'sjin.  wide,  the  total  gear 
purchase  being  8  to  i. 

The  spindles  run  in  cast-iron  sockets,  which 
have  the  feed  racks  cut  in  them.  They  are 
balanced  by  weights  inside  the  columns,  and 
have  ball  thrusts,  the  spindle  nose  being  bored 
to  No.  5  Morse  taper.  The  feed  motion  is 
driven  from  the  horizontal  top  shaft,  which 
runs  twice  as  fast  as  the 
spindle,  by  three-step  cone, 
spur  wheels,  brass  worm, 
worm  wheel,  and  forged  steel 
pinion.  ■  The  feed  worm  has 
ball  thrust  and  runs  in  an  oil 
bath.  The  three  feeds  are 
s'ljin.,  j.^„  in..  andTf-o-in-' 
per  revolution  of  spindle. 
The  table  has  vees  for 
holding  the  railway  wheel 
axles,  and  may  be  raised 
and  lowered  to  accommodate 
different  dias  by  means  of  a 
star  wheel  and  screw. 

When  at  its  lowest  position 
it  admits  36  in.  from  the 
bottom  of  the  vee  to  the 
spindle  nose.  The  machine 
has  an  independent  drive  to 
each  spindle,  but  one  drive 
is  recommended  for  both 
spindles,  so  that  they  may  be 
drilling  or  tapjiing  at  the 
same  time,  the  operatui-, 
whilst  one  is  feeding  through, 
setting  the  other.  The 
counter-.shaft  has  two  speeds, 
viz.,  640  and  210  revolution^ 
a  minute,  the  latter  for 
tapping.  The  weight  of  the 
machine  is  four  tons. 
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CON'STRUCTIONAL     DETAILS    OF     DUPLEX     RAILWAY 
WHEEL     DRILL. 

TECHNICAL    EDUCATION, 


Bipmingham  University. 

An  anonymous  donor  has  promised  ;^50,ooo  for  tlie 
completion  of  the  new  buildings  of  Birmingham 
University  at  Bournbrook,  this  being  the  fourth  donation 
of  ;^50,ooo  which  has  been  received.  The  other  donors 
were  Mr.  Carnegie,  Sir  James  Timmins  Chance,  and 
"  Anonymously."     By  the  latest  donation,  'the  total 


fund  in  the  possession  of  the  council  is  increased 
to  ;^450,ooo.  In  addition  the  city  council  have  given 
a  halfpenny  rate,  which  is  equivalent  to  £6,000  a  year, 
and  the  county  councils  of  Staffordshire  and  Worcester- 
shire are  subsidising  the  university  to  the  amount  of 
£500  a  year  each.  The  guardians  of  the  Standard  of 
Wrought  Plate  have  decided  to  make  a  grant  of  from 
£200  to  ,/300  a  year.  Up  to  the  present  the  co;m=d 
have  authorised  an  expenditure  on  the  new  university 
at  Bournbrook  of  /250,ooo  on  buildings  and  £100,000 
on  equipment. 

Carnegie  Technical  Seiiools. 

An  event  of  first  importance  in  the  world  of  technical 
education  is  the  opening  of  the  day  school  of  applied 
cience  in  the  first  building  completed  at  the  Carnegie 
Technical  Schools  at  Pittsburg.  The  particular  course 
thus  started  represents  but  the  merest  fraction  of  the 
work  which  will  be  carried  on  when  the  schools  are 
completed,  within  the  next  few  years.  By  this  scheme, 
says  the  Iron  Trade  Review,  a  new  era  in  technical 
education  will  be  inaugurated.  An  impression  has 
gone  out  that  the  education  is  to  be  largely  in  the  line 
of  manual  training.  This  is  quite  incorrect.  The 
work  will  be  vastly  more  comprehensive.  The  in- 
struction will  be  the  best,  the  rewards  to  instructors 
being  such  as  to  invite  the  greatest  talent.  A  distinct 
feature  in  the  selection  of  instructors  is  the  premium 
put  upon  practical  experience  in  actual  commercial 
work. 
Teaeliers  in  Technical  Institutes. 

A  report  read  at  the  recent  meeting  of  the  Associa- 
tion of  Teachers  in  Technical  Institutes  recommended 
that  steps  be  taken  to  call  meetings  of  provincial 
technical  teachers  to  lay  the  claims  of  the  association 
directly  before  them,  comparatively  few  having  up  to 
the  present,  joined  it.  Perhaps  the  most  important 
matter  discussed  during  the  year  had  been  the  regis- 
tration of  teachers.  A  scheme  had  been  drawn  up  by 
the  council,  and  a  circular  had  been  issued  to  members 
pointing  out  its  importance  upon  the  future  status 
and  professional  position  of  teachers  in  technical 
institutes.  The  report  was  adopted,  and  the  title 
of  the  association  was  changed  to  that  of  "  The  National 
Association  of  Teachers  in  Technical  Institutes." 
Mr.  W.  J.  Lineham  was  elected  president  for  the 
ensuing  year.  The  council  wfis  instructed  to  call 
meetings  of  the  teachers  in  provincial  technical  insti- 
tutes to  consider  the  following  matters  with  full  powers 
to  act  therein  :— (n)  The  formation  of  local  or  provincial 
branches  of  the  association  ;  (6)  joint  action  or  federa- 
tion with  the  West  Riding  Association  of  Teachers  of 
Science,  Art.  and  Technology,  the  Federation  of 
London  Teachers,  and  other  bodies  of  teachers. 
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SHIPBUILDING    NOTES. 


The  Svanhohn,  second  of  the  vessels  bui't  by 
M'ood,  Skinner  and  Co.,  Ltd.,  of  Bill  Quay, 
for  the  order  of  Dampskibsselskabet  Steam  of  Copen- 
hagen, recently  left  the  Tyne  for  her  official  trial 
trip.  Slie  is  of  the  single-deck  type,  with  full  poop 
and  e.xtended  bridge  in  one,  also  topgallant  forecastle. 
\\'ater  ballast  is  provided  in  the  cellular  bottom, 
and  the  vessel  is  rigged  as  a  two  -  masted  schooner. 
The  propelling  machinery,  which  has  been  constructed 
and  fitted  at  the  Northumberland  Engine  Works 
of  the  North  Eastern  Marine  Engineering 
Company,  Ltd.,  consists  of  a  set  of  their  latest  type 
of  triple-expansion  engines,  having  cylinders  19  in., 
31  in.,  51  in.  by  33  in.  stroke,  steam  being  supplied 
by  two  large  steel  multitubular  boilers,  working  at  a 
pressure  of  180  lb.  per  square  inch.  On  the  trial 
run  the  vessel  maintained  a  speed  of  11 J  knots 

The  Eske,  a  steel  screw  trawler,  built  by  Messrs. 
Cochrane  and  Sons,  was  launched  on  the  31st  ult. 
from  their  shipyard  at  Selby.  The  vessel  has  been 
fitted  with  a  whaleback  and  breakwater  forward.  She 
will  take  the  highest  class  at  Lloyd's.  A  large  windlass, 
stockless  anchors,  Holmes  trawler  winch, and  all  the  latest 
appliances  for  fishing  in  Icelandic  waters  have  been 
fitted.  The  principal  dimensions  of  the  vessel  are 
137  ft.  by  22  ft.  3  in.  by  12  ft.  4  in.  depth  of  hold. 
Powerful  engines  of  the  triple-expansion  type  are  being 
fitted  by  Messrs.  C.  D.  Holmes  and  Co.,  of  Hull. 

William  Gray  and  Co.,  Ltd.,  launched  on  the  30th 
ult..  the  steel-screw  steamer  Venus,  built  for  Messrs. 
Harris  and  Dixon,  Ltd.,  London.  She  is  of  the  follow- 
ing dimensions  ;— Length  overall,  342  ft.  ;  breadth, 
49  ft.  2j  in.  ;  and  depth,  24  ft.  3j  in.,  with  long  bridge, 
poop,  and  topgallant  forecastle.  The  hull  is  built 
with  deep  frames,  dispensing  with  hold  beams  and 
leaving  large  clear  holds,  cellular  double  bottom  and 
fore  and  aft  peak  ballast  tanks,  six  steam  winches,  steam 
steering  gear  amidships,  hand  screw  gear  aft,  patent 
direct  steam  windlass,  horizontal  multitubular  donkey 
boiler,  shifting  boards  throughout,  stockless  anchors 
and  telescopic  masts  with  fore  and  aft  rig.  Triple- 
expansion  engines  are  being  supplietl  by  Messrs.  Blair 
and  Co.,  Ltd.,  Stockton,  having  cylinders  24  in.,  39  in., 
and  64  in.  diameter,  with  a  piston  stroke  of  42  in., 
and  two  large  steel  boilers  for  a  working  pressure  of 
iSo  lb.  per  square  inch. 


There  was  launched  on  the  28th  ult.,  from  the  Wall- 
send  yard  of  Swan,  Hunter,  and  Wigham  Richardson, 
Ltd.,  a  steel  screw  steamer,  which  is  being  built  to  the 
order  of  E.  J.  Sutton  and  Co.,  of  Newcastle-on-Tyne. 
She  is  of  the  following  dimensions  : — Length  overall, 
324  ft.  6  in.  ;  beam  extreme,  46  ft.  6  in.  ;  depth 
moulded,  23  ft.  I  in.  ;  deadweight,  about  4,600  tons 
on  a  moderate  draught  of  water.  The  machinery, 
consisting  of  a  set  of  triple-expansion  engines  having 
cylinders  22  in.,'  37  in.,  and  62  in.  diameter,  with  a 
stroke  of  42  in.,  was  constructed  by  the  builders. 
Steam  is  supplied  by  two  large  single-ended  boilers, 
working  at  180  lb.  pressure. 

Messrs.  Osbourne,  Graham  and  Co.,  last  week 
sent  to  sea  for  her  official  trial  the  s.s.  Collingwood^ 
a  self -trimming  collier  for  the  eoal  trade  of  Messrs, 
Furness,  Withy  and  Co.,  Ltd.,  of  Newcastle-ou-Tyne. 
The  vessel  carries  1,850  tons  on  a  moderate  draft, 
and  her  principal  dimensions  are  :  245  ft.,  33  ft.  9  in., 
17  ft.  3  in.  The  winches,  supplied  by  Clarke,  Chapman 
and  Co.,  Ltd.,  are  placed  on  specially-constructed 
platforms  to  facilitate  quick  discharging  of  cargo. 
The  engines  have  been  supplied  by  Richardsons, 
Westgarth  and  Co.,  Ltd.,  of  Sunderland,  and  have 
cylinders  l8i  in.,  30  in.,  49  in.  by  33  in.,  180  lb. 
pressure,  [driven  by  one  large  boiler.  On  the  trial 
a  mean  speed  of  over  loj-  knots  was  attained  on 
the  measured  milo,  after  which  the  C->lliii«'i;ood  went 
into  Tyne  Dock  to  take  her  first  cargo. 

Irvmes  Shipbuilding  and  Dry  Docks  Company, 
Ltd.,  West  Hartlepool,  recently  launched  the  steel 
screw  passenger  and  cargo  steamer  Siegmund 
for  the  Dampfschiffs-Rhederei  "  Union  "  Aktienge- 
sellschaft,  Hamburg.  The  Siegmund  is  the  first  of 
four  which  Irvines  Shipbuilding  Company  have 
in  hand  for  the  above  own  rs.  She  is  intended 
for  the  North  and  South  American  trade,  and  is  of 
the  following  dimensions  :  Length,  332  ft.,  breadth 
45  ft.,  and  depth  24  ft.  9  in.,  moulded,  classed  lOoA 
to  Germanischer  Lloyd's  highest  class,  having  cellular 
double  bottom  all  fore  and  aft,  with  fore  and  after 
peak  tanks.  Engines  of  the  triple-expansion  type  are 
being  supplied  and  fitted  by  Richardsons,  Westgarth 
and  Co.,  Ltd.,  Hartlepool,  having  cylinders  2i\  in., 
38  in.,  and  64  in.  daimeter  by  42  in.  stroke,  steam 
being  supplied  by  three  large  main  boilers,  working 
at  a  pressure  of  180  lb.  per  square  inch. 
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New  Dredger  for  Newport,  Mon. 

Messrs.  \\'m.  Simons  and  Co.,  Ltd.,  Renfrew, 
launched  last  week,  completed  and  ready  for 
work,  a  powerful  750-ton  hopper  dredger,  constructed 
to  the  order  of  the  Alexandra  (Newport  and  South 
\\'ales)  Docks  and  Railway  Company.  The  dredger, 
which  was  put  into  the  water  complete  with  steam 
up  and  rcadv  for  work,  has  been  constructed  to  Lloyd's 
highest  class  for  a  vessel  of  her  type. 

The  bucket  ladder,  which  is  constructed  in  accord- 
ance with  the  builders'  latest  practice,  and  most  im- 
proved form  of  girder  work,  is  designed  for  dredging 
to  a  depth  of  48  ft.  below  water  level.  The  buckets 
are  of  special  design  and  strength  for  dealing  with 
the  various  classes  of  material  to  be  met  with  at  Newport 
and  its  approaches.  The  nominal  bucket-lifting  capacity 
is  900  tons  per  hour.  The  vessel  is  propelled  by  two 
sets  of  triple-expansion  surface  condensing  engines 
of  sufficient  power  to  obtain  a  speed  of  about  9  knots 
per  hour  when  loaded.  Either  set  of  engines  is  available 
for  driving  the  dredging  gear,  and  change  gear  is  pro- 
vided so  that  a  constant  piston  speed  can  be  maintained 
and   the    full  power  of  the   engines   exerted,   whether 


the  dredger  is  working  on  hard  or  soft  material. 
Steam  is  supplied  from  two  large  marine  multi- 
tubulaf  steel  boilers,  constructed  to  Lloyd's  require- 
ments for  I  (jo  lb.  working  pressure  per  square 
incli. 

A  complete  mstallaUuu  ol  auxiliary  condensmg 
plant  is  provided  ;  also  steam,  fire  and  salvage  pump,, 
automatic  boiler-feed  pump,  together  with  full  outfit 
of  engine-room  auxiliaries  in  accordance  with  the  best 
modern  practice. 

Independent  manoeuvring  winches  are  provided 
at  bow  and  stern  for  regulating-  the  cut  of  the  dredger, 
and  independent  steam  hoist  gear  for  controlling  the 
bucket  ladder,  and  the  hopper  doors  are  also  controlled 
by  steam  appliances.  The  dredger  is  electrically 
lighted   throughout. 

The  dredger  has  been  constructed  under  the 
direction  of  Mr.  John  Macaulay.  general  manager  to 
the  Alexandra  {Newport  and  South  Wales)  Docks 
and  Railway,  assisted  by  Mr.  Robert  Anderson, 
Renfrew,  who  acted  as  resident  inspjctor. 

As  the  dredger  left  the  ways,  she  was  named  Bruce 
by  Mrs.  Macaulay,  of  Newport,   Mon. 


THE     NEW     750-TON    HOPPER    DREDGER    "BRUCE." 
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TRIALS    OF    SUCTION    GAS-PRODUCER    PLANT. 

BY    THE    HIGHLAND    AND   AGRICULTURAL    SOCIETY    OF    SCOTLAND. 


A    REMARKABLE    RESULT. 


I  IN  July  last  we  published  the  preliminary  report 
issued  on  the  above  trials.  The  complete  report, 
just  to  hand,  is  as  follows  : — * 

The  chief  object  which  the  directors  had  in  view- 
in  conducting  these  trials  was  to  afford  members  of 
the  Highland  and  Agricultural  Society  and  others 
an  opportunity  of  becoming  better  acquainted  with 
the  combination  of  the  suction  gas-producer  and  gas 
engine  as  a  cheap  and  convenient  source  of  power, 
and  at  the  same  time  to  demonstrate  that  the  suction 
gas-producer  is  a  practical  and  simple  appliance. 

The  Society  reserved  the  right  to  test  the  power 
and  working  of  each  engine  and  plant  as  considered 
desirable,  also  to  make  notes  and  observations  of  the 
same  for  incorporation  in  an  official  report  of  the 
trials. 

The  Society  provided  space  in  the  showyard,  free 
of  charge,  to  exhibitors  submitting  plants  for  trial. 

No  awards  were  made,  and  the  trials  were  arranged 
so  as  to  test  the  plants  as  nearly  as  possible  under 
their  ordinary  working  conditions. 

It  was  suggested  to  intending  exhibitors  that  each 
firm  should  submit  for  trial  two  complete  plants, 
consisting  in  each  case  of  gas-producer,  scrubber,  etc., 
and  gas  engine  of  suitable  power. 

The  plants  were  to  be  of  the  following  capacities  : — 

(a)  Capacity,  15  to  20  b.h.p.  at  full  working  load. 

(b)  Capacity,  5  to  8  b.h.p.  at  full  working  load. 

,  No  restriction  whatever  was  imposed  upon  the 
exhibitors  with  regard  to  the  size  and  capacity  of 
the   generators. 

Ten  complete  plants,  exhibited  by  six  firms,  were 
submitted  for  trial.  The  chief  particulars  of  these 
plants  are  given  in  table  i. 

All  the  engines,  with  one  exception,  were  fitted 
with  indicator  gear,  and  provided  with  revolution  and 
explosion  counters. 

The  indicators  used  throughout  the  trials  were  of 
the  "  MTnnes-Dobbie  "  external  spring  special  gas 
engine  type,  supplied  by  Messrs,  Dobbie,  WTnnes, 
Ltd.,  Glasgow.  The  diagrams  obtained  were  uniformly 
good  and  reliable,  and  show  an  entire  freedom  from 
vibration.  At  the  conclusion  of  the  trials,  the  in- 
dicators  were   carefully   examined   and   found    to   be 

♦  The  report  is  signed  by  Jonathan  Middleton  (Steward)  and  K. 

Stanfield,  M.Inst  C.E.  (Engineer). 


in  perfect  condition — the  pistons  moving  freely,  and 
the  parallel  motions  being  without  shake  at  any  of 
the  points. 

Scotch  anthracite  "  peas  "  from  Gartshore  Colliery, 
and  supplied  by  Mr.  James  Cunninghame,  12,  Waterloo 
Street,  Glasgow,  were  used  throughout  the  trials. 
This  coal  cost  9s.  3d.  per  ton,  delivered  in  the  show- 
yard  ;  it  w^as  of  good  quality,  and  none  of  the  plants 
appeared  to  experience  any  difficulty  in  using  it 
satisfactorily. 

The  coal  was  filled  into  bags  from  a  truck,  each 
bag  containing  approximately  i  cwt. 

Every  effort  was  made  to  have  the  coal  thoroughly 
well  mixed,  so  that  each  plant  should  be  using  coal  of 
equal  quality.  Samples  of  the  coal  as  supplied  to 
each  producer  were  taken,  and  found  to  be  as  nearly 
as  possible  of  the  same  calorific  value. 

Previous  to  the  commencement  of  each  trial  the 
producers  were  charged  with  sufficient  coal — which 
was  not  weighed— to  bring  them  up  to  their  proper 
working  condition,  and  the  plants  were  required  to 
be  ready  and  working  steadily  for  thirty  minutes  before 
the  time  of  starting  the  trials. 

In  each  of  the  power  tests  the  time  of  starting  was 
taken  when  the  producer  was  filled  with  fuel  to  a 
pre-deterrained  level,  the  ashes  and  clinker  as  far  as 
possible  having  been  previously  cleaned  out,  and 
the  engine  working  steadily  at  the  stated  load.  At 
the  end  of  the  test  the  producer  was  brought  as 
nearly  as  possible  to  the  same  condition  as  to  fuel, 
etc.,  as  at  the  start,  and  the  fuel  consumption  deter- 
mined from  the  amount  introduced  into  the  producer 
during  this  period. 

.\t  the  beginning  and  end  of  each  test  the  mass  of 
fuel  in  each  producer  was  consolidated  as  much  as 
possible  by  working  it  from  the  top  with  a  poker, 
in  order  to  break  down  any  arches  that  might  have 
formed  in  the  lower  part  of  the  producer. 

It  is  a  well-known  fact  in  connection  with  suction 
gas-producers  that  after  a  few  hours'  run,  clinker  forms 
in  the  generator,  and.  unless  broken  down  by  bars 
from  the  outside,  it  is  apt  to  cause  a  hollow  space 
in  the  fuel  bed.  Great  care  had  to  be  e.xercised  in 
removing  the  ashes  and  any  clinker  from  the  back 
of  the  fire,  to  prevent  the  main  body  of  the  fuel  in 
the  producer  from  coniiut;  down.     In  those  producers 
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Table  I._GENERAL  DIMENSIONS  AND   PARTICULARS   OF   PLANTa 
ENTERED  FOR  TRIAL. 

Plants  op  about  20  Brake  Horse-Power  Capacity. 


Eihibitor 


Declared  capacity  of  gnB-pn- 
ducer  plant,  B.H.P.     . 

Price  of  gas-producer  plant, 
complete       •        .        .        . 

Total  weight  of  plant,  cwt^.  .' 

General  description  of  engine 

Declared  brake  borse-power  of 
engine 

Diameter  of  cylinder,  inches  . 

Stroke,  inches .... 

Revolutions  per  minute,  de- 
clared  V '     . 

Price  of  engine,  complete 

Weight  of  engine,  cwta. 

Price  of  producer  plant  and 
engine,  complete 

■Space  taken  up  hy  complete 
plant  —  producer,  engine, 
Ac,  sq.  ft 


£94,  10a, 

36 
"Acme" 

22 
10 
17 

220 

£130 

60 

£224, 10a. 


£105 

26 

'  Campbell 

18 

18 

200 
£126 
68 


2  It  S 
Era  «S 

.oOs 


£80 
45 

'  Crossley ' 

16 

»! 

20 

200 
£110 
54 


£72 

25 

■'Acme" 

22 
10 

17 

220 

£130 

60 


o  <i>  a    . 

■;s  D  a  g 

.c  n  o  J 


£80 

26 

"  National 

20 
10 

18 

190 

£120 

78 

£200 


£90 

28 

' Tangye ' 

19 
10 
19 

190 
£131 


£221 
225 


Plants  of  about  8  Brake  Horsb-Power  Capacity. 


Exhibitor 


O'c'ared  capacity  of  gas-producer  plant 
B.H.P.    ..... 

Price  of -gas-producer  plant,  complete 

Total  weight  of  plant,  cwts.     . 

General  description  of  engine  .        . 

Declared  brake  horee-power  of  engine 

Diameter  of  cyiinder,  inches   . 

Stroke,  inchea 

Revolutions  per  minute,  declared  ! 

Price  of  engine,  complete        .        ' 

Weignt  of  engine,  cwts.  . 

Price  of  producer  plant  and  enclne 
complete 

."iMce  taken  up  by  complete  p'lant-^pro 
ducer,  engine,  Ac,  sq.  ft.     , 


The  Campbell 

Gas  Engine 

■  Co.. 

Halifax. 


£80 

25 

"  Campbell  ■' 

8 

7 

12 
230 
£80 
29 

£160 

160 


The  Industrial 

Engineering 

Co., 

Hyde, 

near 

Manchester. 


10 

£60 

15 

"Acme" 

ISJ 

H 
14 
230 
£75 
25 

£135 

288 


The  National 

Gas  Engine 

Co., 

Ashton-under- 

Lyne. 


10 

£65 

20 
"National " 

8 

7 

15 
220 
£80 
40 

£145 


Me.'jsrB 

Tangyes, 

Ltd., 

Birmingham. 


12 
£58 

17 
"Tangye" 

7i 

7 
16 
220 
£90 
40 

£148 


Table  IV. -TRIAL  TO  ASCERTAIN  THE  TIME  REQUIRED  TO 
GET  UP  EACH  PLANT  TO  FULL  WORKING  LOAD,  START- 
ING   WITH   THE  GAS-PRODUCER   EMPTY    AND   COLD 


Exhibitor. 


The  Campbell  Gas  Engine  Co. 

Do.  do. 

Messrs  Crossley  Bros.    . 
The  Industrial  Engineering  Co. 

The  Natienal  Gas  BDgine  Co. 


Do.  do. 

Messrs  Tan^es,  Ltd. 
Do.    . 


Declared 
capacity 
of  plant, 
B.H.P. 


Time 
taken— 
minutes. 


18 
8 
24 
10 


20 


10 
21 
12 


13 

17i 

154 


15} 

16 

121 


Rcmarts. 


Started,  but  was  compelled 
to  stop  throngh  water  beinc 
shut  otf  at  main. 

Excessive  time  caused  by 
defective  ignition.  More  than 
two  men  were  employed  to  start 
engioe. 


wlucli  were  provided  with  two 
or  more  doors  onthegrate  level 
this  difiiculty  was  not  so  serious. 
Some  designers  of  suction 
plants  hold  that  the  anthracite 
in  the  lower  part  of  the  pro- 
ducer should  be  disturbed  as 
little  as  possible  ;  but  witli  a 
low-class  quality  of  fuel,  liable 
to  clinker,  it  is  obvious  that  some 
adequate  provision  should  be 
made  for  readily  removing  the 
clinker,  etc. 

.\ny  unburnt  fuel  that  was 
unavoidably  extracted  while 
clinkering  was  carefully  picked 
out  and  returned  to  the  pro- 
ducer. 

In  spite  of  every  precaution 
that  could  be  taken,  it  was 
felt  that  certain  errors  of 
measurement  with  regard  to 
fuel  consumption  were  possible, 
and  on  that  account  the 
results  given  later  should  be 
taken  as  tentative. 

Each  plant  was  required  to 
undergo  a  full  and  half-power 
trial  of  not  less  than  ten  hours' 
duration,  also  a  light  load  trial 
lor  a  period  of  five  hours. 

It  was  also  stipulated  that 
riot  more  than  two  men  would 
lie  allowed  to  look  after  and 
attend  to  each  plant  (producer 
and  engine). 

By  making  the  duration  of 
each  power  trial  ten  hours,  it 
v.as  considered  that  any  error 
in  arriving  at  an  estimate  of 
the  fuel  consumption  would  be 
minimised  ;  at  the  same  time,  in 
view  of  the  very  small  amount 
of  coal  used  in  the  majority  of 
the  plants,  it  is  necessary  to 
draw  attention  to  the  fact  that 
the  fuel  consumption  obtained 
may  be  slightly  under  the  true 
value,  though  the  degree  of  error 
cannot  be  large. 

In      the      light       load      te.'st 
the      coal      consumption      was 
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not  mcasureil,  as  the  object  was  rather  to  ascertain 
the  capabilities  of  the  producers  to  supply  gas  to 
the  engines  when  running  without  any  load. 

All  the  plants  that  were  tested  completed  this  light 
load  trial  satisfactorily. 

If  they  desired,  exhibitors  were  allowed  to  remove 
any  ashes  or  clinker  from  the  producers  in  the  course 
of  and  at  the  end  of  the  full,  and  of  the  half-load  trials. 
This  was  done  with  all  the  producers  except  the  Dowson 
producers,  which  were  worked  by  the  National  Gas 
Engine  Company,  and  which  were  not  cleaned  out  till 
the  close  of  the  third  test. 

At  the  end  of  the  power  and  light-load  trials  all  the 
producers  were  thoroughly  emptied  and  an  examination 
made  for  clinker.  It  was  originally  intended  to  weigh 
the  ashes  and  clinker,  but,  unfortunately,  on  account 
of  an  accident  this  became  impracticable. 

On  the  whole,  it  was  considered  that  the  total 
amount  of  clinker  formed  during  the  trials  was  prac- 
tically the  same  in  each  plant.  The  amount  was  very 
small,  and  did  not  appear  to  have  any  disadvantageous 
effect  on  the  working  of  any  of  the  plants. 

In  arriving  at  an  estimate  of  the  coal  consumption 
of  the  National  Gas  Engine  Company's  plants,  it  was 
felt  that  owing  to  the  clinker  not  having  been  removed 
from  the  producers  at  the  end  of  the  full  and  half-load 
trials,  a  certain  amount  should  be  added  on  to  the 
observed  consumption.  This  has  been  done.  The 
efficiency  of  the  plants  is  in  no  way  detracted  from 
by  this. 

.  .\fter  the  producers  had  been  emptied  and  allowed 
to  cool,  a  further  test  was  made  to  ascertain  the  length 
of  time  required  to  get  up  to  full  working  load,  starting 
with  the  producer  empty  and  cold.  The  time  occupied 
■was  taken  from  the  moment  of  inserting  the  firewood 
until  the  engine  was  carrying  the  same  load  as  during 
the  full  power  trial,  and  this  load  it  was  required  to 
sustain  for  twenty  minutes. 

The  average  time  required  for  this  test  seemed  to 
be  about  fifteen  minutes.  A  tabulated  list  of  the 
times  taken  by  the  various  plants  is  given  later. 

Two  of  the  plants — The  Acme  Engine  Company 
and  The  Industrial  Engineering  Company  (large 
plant) — were  not  subjected  to  any  complete  tests. 
This  was,  no  doubt,  due  to  the  fact  that  the  engines 
Tiad  not  been  properly  tested  before  being  erected 
in  the  test  shed,  and  in  consequence  they  stopped 
running  on  several  occasions  owing  to  defective  ignition' 
and  other  causes.  So  far  as  could  be  ascertained, 
the  stoppages  in  these  two  plants  were  not  due  to 
any  defect  in  the  gas-producer. 

The  plant  supplied  by  Messrs.  Crossley  Bros  did 
not  complete  the  full  power  trial  owing  to  the  pro- 


ducer failing  to  supply  gas,  and  it  was  compelled 
to  stop  at  the  end  of  8  12  hours.  This  is  greatly  to  be 
regretted,  as  the  plant  was  doing  good  work,  and  no 
doubt  it  could  have  completed  the  trial  satisfactorily 
but  for  an  error  of  judgment  or.  the  part  of  the  attendant 
with  regard  to  the  m.mipulation  of  the  plant. 

The  small  plant  exhibited  by  the  Industrial  Engineer- 
ing Company,  after  having  satisfactorily  completed 
the  full  power  trial,  was  compelled  to  stop  on  the  half- 
load  trial  after  running  for  8-43  hours.  This  was 
attributed  to  the  presence  of  moisture  on  the  igniting 
points  in  the  engine,  but  it  was  practically  impossible 
to  arrive  at  any  satisfactory  conclusion  on  the  matter. 
Considering  that  this  plant  completed  the  full  power 
and  light-load  trials  without  a  stop,  it  is  not  likely 
that  the  stoppage,  on  the  occasion  referred  to,  was  due 
to  any  defect  m  the  producer,  but  rather  to  a  want 
of  proper  attention  to  the  working  of  the  engine. 

There  were  momentary  stoppages  on  some  of  the 
other  plants.  These  were  mainly  caused  by  engine 
troubles,  and  cannot  be  looked  upon  in  a  serious  light. 
With  the  above-mentioned  exceptions,  none  of  the 
plants  experienced  any  real  difficulty  in  running  for 
the  specified  period  of  ten  hours — in  fact,  there  is 
no  doubt  that  they  could  easily  have  worked  quite  well 
for  a  much  longer  time. 

The  amount  of  attention  which  these  plants  require 
is  remarkably  small,  very  little  labour  being  necessary 
for  cleaning  and  stoking.  Working  under  ordinary 
conditions — not  a  test — it  is  not  considered  that  it 
would  have  been  necessary  to  clean  out  the  ashes  and 
clinker  except,  perhaps,  at  the  end  Of  each  day's  run  ; 
this,  in  any  case,  is  a  simple  operation,  which  can  be 
performed  in  a  few  minutes,  and  does  not  require  the 
presence  of  a  special  attendant. 

.\11  the  producers  were  provided  with  doors  for 
removing  any  accumulation  of  ash  and  clinker. 

On  the  whole,  the  results  of  the  trials  were  most 
satisfactory,  and  the  economy,  efficiency,  and  simplicity 
of  working  of  the  suction  gas-producer  plant  was 
demonstrated    beyond    question. 

On  the  combined  trials  at  full  and  half-load  (twenty 
hours  altogether),  the  average  coal  consumption 
for  all  the  plants  was  about  i  lb.  of  coal  per  brake  horse- 
power per  hour,  costing  about  one-twentieth  of  a 
penny — coal  at  9s.  3d.  per  ton. 

This  is  a  remarkable  result  ;  it  means  that  an  engine 
developing  20  b.h.p.  can  be  run  at  a  cost  of  about 
one  penny  per  hour. 

Considering  the  manifest  difficulties  in  arriving  at 
strictly  accurate  results,  no  attempt  has  been  made 
to  place  the  various  plants  in  any  order  of  merit.  For 
the    combined    trials    the    coal    consumption    for    the 
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large  engines  is  practically  the  same  for  all  plants, 
the  greatest  variation  is  to  be  seen  in  the  coal  con- 
sumption of  the  small  plants— 0-87  to  1-30  lb.  per 
b.h.p.  per  hour.     This  was  to  be  expected. 

A  rather  curious  point  occurs  with  regard  to  the 
results  as  obtained  from  the  trials  of  the  Campbell 
Gas  Engine  Company's  plants.  The  coal  consumption 
per  brake  horse-power  per  hour  is  less  on  the  half-  load 
than  on  the  full  load  trial.  This  is  obviously  the 
opposite  from  what  should  be  the  case,  and  it  may  be 
due  to  the  fact  that  the  fires  in  the  producers  in  these 
two  plants  were  not  lighted  until  the  morning  of  the 
first  test,  whereas  the  other  plants  had  their  producers 
in  working  order  the  night  previously.  This  would 
naturally  mean  that  a  quantity  of  fuel  was  expended 
in  heating  up  the  walls  of  the  producer.       It  is  also 


possible  that  a  difference  in  the  degree  of  "  clinkering  " 
in  the  two  trials  might  to  some  extent  account  for 
the  discrepancy.  No  other  explanation  seems  to  be 
available,  as  all  the  weights  of  fuel  used  were  very 
carefully  checked. 

It  would  be  unjust  to  draw  any  invidious  distinctions 
between  the  various  plants.  Without  exception  they 
are  simple  in  construction,  and  every  detail  both  in 
engine  and  gas-producing  plant  has  evidently  been 
carefully  considered  with  a  view  to  giving  the  best 
results.  The  committee  feel  that  they  have  performed 
the  task  which  they  undertook — viz.,  of  demonstrating 
publicly  the  economy  and  workability  of  the  suction 
gas-producer  plant. 

The  results  of  the  various  trials  are  shown  in  the 
accompanying  tables. 


IRON  ORE    DEPOSITS    ABROAD. 

POSSIBLE  FIELDS  FOR  FUTURE  ENTERPRISE. 

(Continued  from  page  1005.) 


NEW     ORLEANS. 

Birmingham  has  good  railroad  facilities.  Five  trunk 
lines  furnish  communication  with  the  outside  world, 
viz.,  :  The  Louisville  and  Nashville,  four  directions  ; 
Southern,  two  directions  ;  the  'Frisco  system,  one 
direction  ;  Central  of  Georgia,  one  direction  ;  while 
the  Birmingham  Mineral  Railroad,  the  Birmingham 
Southern  and  the  Belt  line  girdle  the  city,  and  tap  every 
main  line,  reaching  every  factory  mUl,  furnace  and 
quarry  and  mine  in  the  district,  delivering  raw  materials 
to  the  factories  and  finished  products  to  the  trunk 
linesand  open  up  territory  for  development. 

Since  January,  1900,  there  has  been  built  in  the 
district  200  miles  of  main  lines  and  spur  tracks. 

When  the  improvements  now  being  made  by  the 
Government  on  the  Warrior  and  1  ombigbee  Rivers  are 
completed,  they  are  destined  to  play  an  important  part 
in  the  transportation  of  coal  and  other  heavy  products 
from  the  Birmingham  district  to  tide  water  at  Mobile. 

With  24  ft.  of  water  over  the  bar  at  Mobile  this 
route  would  be  the  means  of  reducing  the  cost  of 
transportation  to  the  Atlantic  seaboard. 

The  distance  from  Birmingham  to  Mobile  is  258  miles. 
IN     UTAH. 

Mr.  A.  C.  Milner,  of  Salt  Lake  City,  reports  •— 
The  iron  properties  in  Iron  County,  South-Western 
Utah,  are  situated  in  Iron  Mountain  and  Iron  Springs 
Districts,  wliich  are  about  22  miles  south-east  of 
the  Oregon  Short  Line  Railroad. 


The  deposits  cover  an  area  fifteen  miles  long  by  about 
three  miles  wide,  the  ore  showing  on  the  surface  at 
three  different  points.  The  ore  is  principally  a  soft  red 
and  brown  hematite,  which  can  be  handled  easily 
by  steam  shovel,  except  where  blow-outs  occur,  which 
are  hard  and  magnetic.  Hundreds  of  acres  will 
require  only  from  i  ft.  to  3  ft.  of  stripping.  Mr.  R.  B. 
Dear,  of  the  firm  of  Winston  Bros.,  and  Dear,  Duluth, 
estimated  that  ore  can  be  stripped,  mined  and  put 
on  cars  for  15  cents  per  short  ton  (2,000  lb.). 

There  are  apparently  three  separate  veins,  the  largest 
being  800  ft.  between  walls,  second  about  500  ft., 
and  third  200  ft.  The  largest  vein  has  been  developed 
along  the  strike  for  about  li.oooft.,  and  the  500  ft. 
vein  for  about  i2,(X)Oft.,  and  the  200  ft.  vein  for 
about  5 ,000  ft. 

The  development  work  has  been  done  principally 
by  pits  and  shafts,  there  being  about  1,500  of  them. 
There  are  also  numerous  trenches  and  tunnels  ; 
the  deepest  shaft  is  150  ft.  About  Si2i,ooo  has  been 
expended  in  this  work.  The  ore  occurs  between  lime 
and  granite,  foot-wall  being  granite  and  hanging  wall 
lime. 

VAST     EXTENT    OF     DEPOSITS. 

Various  iron  experts  who  have  made  examination 
of  these  properties  state  that  it  is  the  largest  surface 
of  iron  ore  in  the  world.  The  tonnage  in  sight  Is  so 
great  that  it  is  very  difficult  to  state  what  it  is,  but  the 
various  experts  have  made  estimates  from  100,000,000 
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to  500,000,000  short  tons.  They  also  stated  that 
the  possibilities  of  the  deposit  were  from  800,000,000 
to  1,000, noo. 000  short  tons.  About  25  percent,  of  this 
ore  is  Bessemer,  the  balance  being  basic.  By  mixing 
the  two  ores,  the  percentage  of  Bessemer  would  lie 
much  increased. 

The  ore  runs  an  average  of  about  60  per  cent, 
metallic  iron.  The  average  in  silica  is  about  7  per  cent. 
The  limestone  adjacent  to  the  iron  has  all  proper 
Hu.xing  qualitications  necessary  in  furnace  work. 

The  coal  measures  in  Carbou  County  produce  a 
coke  which  is  equal  to  the  Connelsville  article,  both 
as  regards  analysis  and  strength  necessary  to  carry 
furnace  burden  ;  this  coal  is  about  225  miles  from  the 
iron  on  the  Rio  Grande  Western  Railroad. 

The  iron  fields  are  273  miles  from  Salt  Lake  City, 
and  445  miles  by  Clark  Road  Survey  from  San  Pedro 
Harbour,  which  is  the  Pacific  coast  terminus  of  the 
Clark  Road. 

This  combination  controls  1 24  claims  or  locations, 
109  being  patented  and  15  unpatented.  These  claims 
cover  about  2,800  acres,  which  take  in  about  85  per 
cent,  of  the  iron  in  sight. 

COST    OF     MANUFACTURE. 

Experts  figure  that  pig  iron  can  be  manufactured 
in  Utah  for  .S6  per  ton,  and  that  steel  rails  can  be  made 
for  Si 3  per  ton. 

The  Colorado  Fuel  and  Iron  Company,  at  Pueblo, 
Colorado,  are  the  only  pig  iron  and  steel  manufacturers 
west  of  the  Mississippi  River,  and  their  cost  per  ton 
is  high,  as  all  their  raw  materials  are  hauled  from  con- 
siderable distances,  .\rizona,  New  Mexico,  Wyoming, 
etc..  to  point  of  manufacture,  which  is  1,400  miles 
from  the  Pacific  coast,  and  900  miles  further  from  the 
coast  than  Utah  iron,  and  thus  could  not  compete 
with  an  iron  and  steel  plant  in  Utah  for  the  Pacific 
coast  and  Oriental  iron  and  steel  business. 

Pig  iron  sells  at  Salt  Lake  City  at  S38  to  $42  per 
ton,  San  Francisco,  .834  to  S38  ;  steel  rails.  Salt  Lake. 
$46,  San  Francisco,  .$48  (not  to-day),  .'\nnual  con- 
sumption of  steel  rails  on  Pacific  coast  is  about  306,000 
tons,  pig  iron,  480,000  tons.  Consumption  could  be 
much  increased  if  iron  products  could  be  obtained  from 
Utah  cheaper.  This  iron  field  develojied  will  eventually 
control  the  Pacific  coast  and  Oriental  iron  and  s_teel 
business,  if  properly  manipulated,  The  Orient  is 
the  future  great  market  for  many  manufactured 
commodities,  among  which  iron  and  steel  are  the 
principals.  .\ny  one  visitin.^  the  iron  mines  must  leave 
the  Oregon  Short  Line  at  I.unil,  Iron  County. 

A  much  more  elaborate  description  of  the  iron  ore 
and  its  possibilities  could  be  given.  The  above  includes 
the  principal  facts. 


It  may  be  hirther  stated  that  there  are  no  other 
known  iron  deposits  in  the  west  that  are  of  sutticient 
extent  to  be  considered  as  the  basis  for  developing  an 
iron  and  steel  enterprise. 

The  owners,  it  is  believed,  would  be  disposed  to  accept 
a  good  offer  in  many  instances,  although  the  mines 
are  not  actually  in  the  market. 

VENEZUELA. 

\"ery  extensive  iron-ore  deposits  are  reported  to  exist 
in  the  consular  district  of  Ciudad  Bolivar.  Mr.  Consul 
de  Lemos  reports  :  They  are  situated  on  the  south 
side  of  the  Orinoco  River  at  Imataca,  near  the  mouth 
of  the  river.  There  is  no  established  shipping  port. 
Ijut  there  Is  a  convenient  shipping  place  with  deep 
water,  where  ocean  steamers  which  can  pass  the  Orinoco 
bar,  16  ft.,  can  lie  alongside.  This  shipping  place  is 
in  close  proximity  of  the  ore  deposits. 

The  cost  of  transport  of  the  ore  to  the  shipping  place 
would  therefore  be  small.  It  could  be  effected  either 
by  a  tram  line  or  by  overhead  wire  rope. 

The  labour  for  mining,  etc.,  would  have  to  be  im- 
ported, as  none  is  available  locally.  For  this  purpose 
a  supply  can  easily  be  obtained  from  the  West  Indian 
Islands.  The  wages  would  probably  be  about  4s.  a 
day  for  miners  and  quarrymen,  and  25  per  cent,  less 
for  common  labourers. 

No  official  analyses  of  the  ore  are  obtainable  here. 
Experts  who  have  visited  the  mines  have  stated  that 
the  ore  is  of  an  exceptionally  high  quality,  containing 
70  per  cent,  of  metallic  iron,  and  that  it  is  almost,  if 
not  quite,  free  of  sulphur  and  phosphorus.  One 
expert  qualified  it  as  "  specular  "  iron  ore,  capable  of 
being  treated  with  a  small  quantity  of  fluxes. 

Concessions  on  the  iron-ore  deposit  referred  to  ha\e 
been  granted  to  different  parties,  who  have  been 
negotiating  for  a  long  time  to  form  companies.  The 
concessionaires  are  not  rich,  and  likely  to  be  sellers  of 
deposits  on  reasonable  terms. 

Work  on  a  small  scale  has  been  done  on  some  of 
the  deposits,  and  one  or  two  sample  cargoes  were  shipped 
a  few  years  ago.  No  statistics  are,  however,  available. 
The  iron-ore  deposits  in  the  Imataca  Range  of 
mountains  have  not  yet  been  properly  explored,  and 
it  is  believed  that  other  deposits  besides  those  already 
known  could  be  discovered.  So  far,  only  outcrops  in 
the  immediate  neighbourhood  of  the  Orinoco  River 
have  received  attention. 

The  titles  and  concessions  already  issued  have  given 
rise  to  several  lawsuits  and  disputes,  while  difficulties 
have  been  placed  in  the  way  of  vessels  loading  at 
Imataca.  This  has  no  doubt  impeded  the  develop- 
ment of  these  mines,  which  certainly  appear  to  be  of 
oreat  value  an<l  importance. 
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THE  RETURN-PIPE  SYSTEM  OF  COMPRESSED  AIR 
POWER     TRANSMISSION. 


Bv    H.    C.    Behr. 


'  I  "HE  inconvenient  arrangements  required 
m  order  to  secure  efficiency  with  the 
ordinary  method  of  using  compressed  air.  i.e.. 
when  high  ratio  of  pressure  limits  are  used,  led 
Charles  Cummings,  of  San  Francisco,  California, 
to  devise  the  Return-Pipe  or  Dense-Air  System. 

The  Cummings  system,  as  the  writer  prefers 
to  call  it,  both  for  the  sake  of  brevity  and  also 
in  justice  to  the  inventor,  is  very  little  known, 
excepting  through  a  few  meagre  references  and 
descriptions  given  in  some  of  the  technical 
journals.  The  system,  however,  deserves  more 
than  a  passing  notice.  It  has  some  characteristic 
features  which  have,  perhaps,  not  been  touched 
upon  before.  With  care  in  design  and  mainten- 
ance, high  efficiency  is  obtainable  with  it,  while, 
at  the  same  time,  it  is  flexible  and  convenient  for 
nearly  all  purposes  except  the  running  of  drills. 

The  Cummings  system  operates  in  a  close 
circuit.  The  air.  delivered  from  the  compressor 
at  a  given  working  pressure,  is  conducted  to  the 
engine  to  be  operated,  from  which  it  is  exhausted 
at  a  lower  pressure,  but  at  the  same  time  much 
higher  than  that  of  the  atmosphere.  It  is 
brought  back  at  that  pressure  through  a  return 
pipe  to  the  inlet  of  the  compressor  cylinder  in 
which  it  is  re-compressed  to  the  operatmg 
pressure  and  again  forced  into  the  supply  pipe 
leadmg  to  the  engine.  The  same  air,  therefore, 
circulates  through  the  system  continuously. 

The  fundamental  feature  of  the  Cummings 
system  is  thus  the  maintenance  of  what  might  be 
termed  an  artificial  atmosphere  in  a  return  pipe 
connecting  the  exhaust  of  the  engine  with  the 
ntake  of  the  compressor,  thereby  constituting  a 
closed  system. 


Fig.  I  illustrates  schematically  a  supposed 
application  of  the  system  to  the  operation  of  an 
underground  pumpuig  plant  in  a  mine.  The 
dense-air  compressor  a,  driven  by  the  engine 
b,  at  the  surface  delivers  the  air  under  a 
pressure  of,  say,  170  lb.  absolute,  through  the 
main  c  to  the  cylinder  ot  the  dense  air  engine 
d.  driving  the  pump  e  at  the  station  under- 
ground :  h  is  the  suction  pipe  from  the  sump, 
and  g  the  pump  column  leading  to  the  surface. 
The  air  exhausted  from  the  engine  underground 
at  a  pressure  of,  say,  85  lb.  absolute,  is  con- 
ducted at  about  this  pressure  through  the  return 
mam  f  to  the  inlet  of  the  compressor  a  at 
the  surface. 

In  comparison  with  the  ordinary  system, 
even  when  compression  is  performed  in  stages, 
the  rise  in  temperature  due  to  compression  and 
subsequently  the  contraction  in  volume  of  the  air 
as  delivered  to  the  engine,  will  be  relatively 
small.  The  comparatively  small  drop  in  tem- 
perature during  expansion  in  the  engine  cylinders 
also  enables  this  part  of  the  work  generally  to  be 
fully  utilised  without  danger  of  freezing  up,  thus 
obviatmg  the  need  of  reheating.  Compound 
compression  and  expansion  are.  therefore,  un- 
necessary, and  it  is  evident  that  a  comparatively 
high  efficiency  may  be  reached  by  this  system  of 
power  transmission  without  the  inconvenience 
and  complication  inseparably  associated  with  the 
ordinary  s^'stem  when  light  efficiency  is  required. 
By  jnoper  construction  and  care  in  mainten- 
ance, leakage  can  be  reduced  to  an  insignificant 
amount.  At  any  rate,  a  very  ^mall  compressor 
will  suffice  to  force  into  the  return  main  the 
make-up  air  required  to  compensate  for  leakage. 
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In     fig.      2      such       a        small 
compressor     i,  suitable  j^lor    this 
purpose.        is        showTi 
the    delivery    pipe    k 
connected  to  the  return       — 
main  f. 

Moisture  will  be  precipitated 
from  the  air  in  the  power  main 
before  reaching  the  engine.  It 
may  be  drawn  off  periodically  by 
the  attendant.or  automatically  by 
means  of  a  trap.  The  air  would 
then  be  dried  in  the  process 
since  it  is  always  the  same  air 
which  is  being  used,  excepting 
any  small  amount  that  may  be 
introduced  to  make  up  for  leakage. 
In  the  case  of  pumping,  an 
incidental  advantage  of  a 
closed  system  like  the  Cummings 
is,  that  the  pumps  can  be 
operated  when  submerged  to  great 
depth,  the  same  as  with  hydrau- 
lic pumping  engines  or  with  the 
Cornish  system. 

COMBINATION    WITH     PRESE 
SYSTEM       OF      AIR       SUPPLY 
FOR    DRILLING. 

In  applying  the  Cummings 
system  to  mining  work  there 
would  be  an  apparent  advantage 
in  combining  itj  with  the  present 
system  of  air  supply  for  drilhng. 
Part  or  all  of  the  air  from  the 
drill  compressor  at  the  surface 
may     be     passed      through     the 
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dense-au-   compressor,    and.   alter    doing   work 
in  the  dense-air  engine,  be  exhausted  from  there 
into  the  air-drill  pipes  underground  at  the  same 
pressure  at  which  it  would  be  supplied  in  the 
ordinary  way.*     See  fig,  2.     The  air  thus  taken 
indirectly  Irom   the  drill  compressor  i  is,    for 
obvious  reasons,  passed  through  an  intercooler 
n  before  entering    the    dense-air  compressor  a. 
The  underground  connection  leading  off  to  the 
drills  is  shown  at  1,      This  combination  cheapens 
the   system   and   offers    additional   advantages 
without  interfering  with  the  operation  of  the 
drills.     A  separate  return  pipe  and  the  make-up 
compressor  are  dispensed  with.     So  long  as  the 
amount  of  air  supplied  to  the  drills  is  greater 
than  that  used  in  the  dense- air  system,  there  is 
no  return,  but  the  excess  of  air  will  flow  down 
the  return  pipe  as  in  the  ordinary  system.  When 
the  drills  are  not  running  or  are  using  only  part 
of  the  air  exhausted  from  the  dense-air  system, 
the  return  will   be   through   the   air-drill   pipe. 
The  air  exhausted  from  the  dense  air  system  at 
a    low    temperature    would    soon    acquire    the 
temperature  if  the  mine  in  its  passage  through 
the    drill  supply  pipes.     The  drill   compressor 
would  remain  of  the  same  size   otherwise  re- 
quired.    In  combination  with  the  drilling  plant, 
in  case  the  latter  can  be  operated  at  approxi- 
mately constant  pressure  the  Cummings   plant 
would  have  a  higher  efficiency  than  if  operated 
independently. 

By  making  the  absolute  pressure  in  the  supply 
pipe  about  double  that  in  the  return  pipe,  the 
highest  pressure  will  not  be  excessive,  while  at 

•  This  sueeestion  was  first  made  to  the  wrila  by  Mr.  R.  M.  Catlio 
\clir.e  Consulting  Engineer  to  the  Consolidated  Gold  Fields  of  South 
Africa  Ltd.  Since  then  several  others  have  suggested  the  same 
arrangement. 
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the  same  time  the  rise  in  tempera- 
ture through  compression  will 
only  be  moderate,  even  with 
adiabatic  compression. 


REGULATING  DEVICE. 

The  ratio  of  pres- 
sures is  maintained 
uniform  in  the  executed  ex- 
amples of  the  Cummings  system 
by  a  regulating  device  having 
two  connected  pistons,  ont  ex- 
posed to  the  pressure  in  the  high- 
pressure  main,  and  the  other  to 
that  in  the  return  main.  Any 
variation  in  the  demand  for 
power  will  at  once  vary  the  ratio 
of  pressures  and  will  move  the 
pistons  in  one  or  the  other 
direction.  The  pistons  transmit 
their  motion  to  a  throttle  valve 
or  to  the  cut-off  gear  on  the 
engine  driving  the  compressor,  so 
as.  to  cause  it  to  vary  its  speed  to 
suit  the  demand  for  power.  A 
uniform jatio  of  pressures  demands 
that  ^both  the  supply  and  the 
return  pressure  be  maintained 
constant.  The  return  pressure  can 
bemaintained  in  the  same  way  as 
the  pressure  in  the  ordinary  air 
plants.  If  the  return  pressure 
varies,  the  pressure  in  the  supply 
pipej  and  the  difference  or 
operating  pressure  would  vary 
mj    proportion.       If     such    vari- 
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ation  is  moderate,  it  can  be  compensated 
for  by  variation  of  cut-off  in  the  dense-air 
engine,  but  if  the  pressure  vary  considerably, 
as  might  be  the  case  in  a  combination  with  an 
air-driU  plant,  it  would  be  better  to  use  some 
scheme  whereby  the  difference,  instead  of  the 
ratio  of  pressures  is  maintained  constant. 

Where  the  drill  pipes  and  compressor  are  at 
times  employed  as  a  means  of  direct  ventilation 
to  such  an  extent  that  the  pressure  in  the  drill 
pipes  and  at  the  compressor  is  reduced  far  below 
the  normal,  the  combination  of  the  drill  plant 
with  the  Cummings  system  would  be  inadvisable, 
unless  the  machinery  operated  by  the  dense  air 
could  be  permitted  to  be  stopped  at  such  times 
when  the  air  is  used  for  ventilating  parts  of  the 
mine.  It  would  seem,  however,  that  such  a 
wasteful  method  of  ventilation  could  be  profit- 
ably supplanted  by  a  system  of  electrically- 
driven  fans  supplying  air  through  pipes  in  large 
volume  at  low  pressure. 

CHARACTERISTICS     SUMMARISED. 

The  advantages  and  characteristic  features 
jiertaining  to  the  Cummings  system  may  be 
briefly  summarised  as  follows  : — 

It  seems  reasonable  from  the  calculations 
and  results  of  tests  that  a  high  efficiency 
would    be    attained    in     practice     with    suit- 

ably  designed  and 

Cp  Jhlu jjroperly   maintained 

l)lant,  since  the  main  part 

of  the  compressor  and  air-engine  diagrams 
consist  of  mere  displacement  work,  and  since 
also  the  range  of  temiHrature  is  comparatively 
small,   thus   enabling   in    '.general   the   comiilete 
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utilisation  of  the  work  o!  expansion  without  the 
necessity  of  reheating  the  air.  It  seems  also 
legitimate  to  assume  that  the  air  would  be  less 
heated  on  introduction  into  the  compressor 
cylmder  than  in  the  ordmary  system,  since  the 
metal  is  at  a  much  lower  temperature,  and  that 
the  result  would  be  additional  increase  of 
efiiciency. 

By  sacrificing,  m  the  case  of  a  pumping 
plant,  the  work  of  expansion — either  wholly  or 
in  part — the  efficiency,  at  full  pressure  for  full 
stroke,  would  still  be  such  as  to  warrant  opera- 
tion with  simple  direct-acting  pumps  as  a 
provisional  arrangement,  for  which  such  pumps 
are  much  used — even  with  the  ordinary  wasteful 
system — on  account  of  their  simplicity  and  the 
facility  of  installation,  and  the  promptness  with 
which  they  can  generally  be  supplied.  In 
many  cases  it  may  be  good  economy  to  use  the 
system  with  direct-acting  pumps  correctly 
proportioned  to  the  work,  even  for  permanent 
installations. 

The  air  machinery,  both  at  the  surface  and 
below  ground,  in  the  Cummings  system  is  of 
simple  design,  requiring  only  ordinary  mechanics 
for  attendance  and  maintenance. 

As  in  any  compressed  air  system,  the 
machinery  may  be  operated  at  any  speed  within 
wide  limits  without  appreciably  affecting  the 
mechanical  efficiency  and  economy.  In  the 
case  of  a  pumping  plant,  ability  to  increase  the 
speed — and  thereby  the  capacity — would  be 
particularly  useful  to  meet  inci'ease  of  water. 

Underground  pumps  and  winders  can  be 
operated  by  one  and  the  same  system.  Where 
underground  plant  is  thus  operated  it  might  be 
economy  to  extend  the  system  to  the  operation 
of  the  surface  winders.  These  would  then  only 
require  to  be  simple  engines,  which  are  more 
easily  handled  than  the  compound  type.  Such 
surface  winders  could,  however,  also  at  once  be 
operated  at  short  notice  by  steam,  whenever 
necessary  through  any  stoppage  of  the  air  plant, 
thus  affording  the  same  guarantee  for  continuity 
of  operation  as  the  ordinary  steam-winder  plant. 


The  underground  winders  being  of  the 
ordinary  type  like  those  operated  by  steam,  the 
same  class  of  attendants,  requiring  no  special 
training,  would  be  available  for  their  operation. 
The  underground  pumping  plant  can  be 
arranged  to  operate  under  water,  as  when  the 
level  of  the  pump  is  drowned  out.  This  is  a 
particularly  valuable  feature  for  operation  of 
sinking,  or  lowest-level  pumps. 

By  combination  with  the  ordinary  air-drill 
plant  the  efficiency  of  the  Cummings  system  can 
be  increased  without  detriment  to  the  efficiency 
of  the  drill  plant. 

The  absence  of  'reheating  makes  attendance 
at  the  underground  stations  most  convenient  and 
endurable. 

Reheating  may.  however,  be  applied  in 
case  of  need  to  provide  for  the  operation  at  higher 
speed  of  the  underground  plant,  or  for  an  ex- 
tension to  the  latter,  without  the  necessity  of 
increasing  the  speed  of.  or  adding  to,  the  surface 
plant  or  air  mains. 

There  is  less  danger  from  explosions  than 
in  the  ordinary  system,  owing  to  the  lower 
temperature  of  compression. 

In  winders  operated  by  the  Cummings 
system  the  variation  in  economy  with  variation 
of  cut-off  and  speed  would  be  much  less  than  in 
a  steam-winder,  or  even  a  winder  operated  by 
reheated  air  . 

Abstract  of  a  paper  read  at  a  meeting  of  the  Transvaal  Itistitute  of 
Mechanical  Enginctr". 

SOUTH    AFRICAN    ENGINEERS. 

The  following  names  have  been  added  to  the  member- 
ship roll  of  the  Chemical  Metallurgical  and  Mining 
Society  of  South  Africa  ; — W.  G.  Brunton,  Premier 
Diamond  Mine.  Pretoria  ;  G.  S.  Evans,  Sabiwa  Mine, 
Gwanda,  Rhodesia;  W.  F.  Graham,  P.  O.  Box  4331, 
Johannesburg  ;  .\.  D.  Newman,  Messrs.  Fraser  and 
Chalmers,  Ltd..  Box  619,  Johannesl^urg  ;  R.  C. 
Nicolaus,  Messrs.  Mercer.  Nicolaus  and  Co.  (London), 
P.  O.  Bo.K  3443.  Johannesburg  ;  W.  F.  Parker.  City  and 
Suburban  G.  M.  Co.,  Ltd..  P.  O.  Box  1026,  Johannes- 
burg ;  F.  B.  Stephens,  P.  O.  Box  76.  East  Rand  ; 
G.  E.  Wisdom,  New  Goch,  G.  M.,  Ltd..  P.  O.  Box 
540,  Johannesburg. 
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niNlNG   DINNER  AT   JOHANNESBURG. 


The  old  students  of  the  Royal  School  of  Mines 
resident  m  South  Africa  held  their  annual  dinner  at 
the  Rand  Club,  Johannesburg,    on  Saturday,  October 

7th. 

Mr.  J.  Harry  Johns  (consulting  engineer  to  Messrs. 
Barnato  Bros.),  presided.  He  was  supported  by 
Mr.  R.  A.  Sawyer  (past  president  of  the  Geological 
Society  of  South  Africa),  and  Mr.  H.  H.  Webb  (con- 
sulting engineer  to  the  Consolidated  Goldlields  of  South 
Africa). 

The  attendance  also  included  Messrs.  C.  B.  Brodigan, 
M.  de  Chazal,  E.  H.  Clifford.  A.  M.  M.  Cooke,  F.  H.  P. 
Creswell,  E.  H.  Douglas,  H.  M.  Eddowes,  S.  E. 
Fletcher,  S.  H.  Ford,  S.  F.  Franco,  L.  C.  Franck, 
H.  D.  Griffiths,  E.  W.  Hammond,  E.  Hay,  C.  B. 
Horwood,  D.  L.  James,  A.  J.  Jones,  J.  Harry  Johns, 
R.  Laroque,  A.  N.  Mackay,  H.  F.  Marriott,  W.  P.  O. 
MacQueen,  H.  Meyer,  J.  Morris,  H.  G.  Nitch.  E,  Pam, 
M.  Park,  A.  E.  Payne,  R.  Pill,  H.  Power,  R.  D. 
Robinson,  Reg.  W.  Robinson,  H.  F.  Roche,  A.  P. 
RouUlard,  C.  B.  Saner,  .A.  R.  Sawyer,  Ronald  Sawyer, 
P.  Scholer,  J.  Sewell,  R.  B.  Smith,  Prof.  G.  H.  Stanley, 
U»  P.  Swinburne,  H.  H.  Webb,  R.  B.  Webber,  and 
Prof.    J.    Yates. 

The  loyal  toast  was  followed  by  that  of  "  The 
Royal  School  of  Mines,"  given  by  the  chairman. 
After  remarking  that  it  was  nearly  a  quarter  of  a  century 
since  he  left  the  college,  Mr.  Johns  emphasised  the 
importance  of  teaching  students  to  put  scientific 
knowledge  to  practical  use  ;  laid  stress  upon  the 
importance  of  training  in  mechanical  engineering 
and  electricity,  and  congratulated  the  Government 
upon  choosing  a  thoroughly  practical  engineer  to  fill 
the  Chair  of  Mining  at  the  Royal  School  of  Mines, 
remarking  that  since  the  days  of  Sir  Henry  de  la  Beche 
the  school  had  always  been  renowned  for  its  brilliant 
teaching  staff,  and  that  Mr.  S.  H.  Cox  was  a  worthy 
successor  to  the  late  Sir  Clement  le  Neve  Foster. 

Mr.  Brodigan  replied,  heartily  supporting  the 
chairman's  remarks.  He  endorsed  the  general  opinion 
that,  considering  the  national  importance  of  the  mining 
industry  to  Great  Britain,  the  Government  should  endow 
more  liberally  the  leading  mining  school   of  the   world. 

Mr.  H.  H.  Webb,  who  proposed  "  The  Mining 
Industry,"  compared  the  Transvaal  with  the  States 
of  California  and  Nevada,  the  former  of  which  would 
in  the  speaker's  opinion,  have  become  an  agricultural 
country,  independently  of  its  mineral  resources. 
On    the  other  hand,   in   Nevada,  a   less  fertile    State, 


agricultural  progress  had  started  and  advanced 
pam  passu  with  the  development  of  the  country's 
mineral  resources,  owing  to  the  economic  assistance 
afforded  by  the  latter. 

The  speaker,  remarking  that  the  Trans-.aal  probably 
resembled  the  last-mentioned  State,  brought  forward 
a  number  of  statistics  which  clearly  showed  how  much 
the  Colony  was  indebted  to  the  mining  industry. 

In  the  absence  of  Mr.  H.  Weldon  (actui},'  commissioner 
of  mines),  Mr.  C.  B.  Saner  responded,  alluding  to 
the  rapid  and  continuous  advance  of  the  mining 
industry  in  a  period  of  universal  depression. 

Mr.  U.  P.  Swinburne  then  proposed  "  The  Land  We 
Live  In,"  remarking  that  the  subject  of  his  toast 
would  provide  education,  experience,  and  a  living 
for  many  School  of  Mines  men. 

Mr.  F.  H.  P.  Creswell,  in  reply,  said  a  previous 
speaker  compared  the  Transvaal  to  California  and 
Nevada  ;  he  (Mr.  Creswell)  took  a  more  hopeful  view. 
He  remarked  incidentally  that  he  had  adopted  the 
Transvaal  as  the  country  in  which  he  intended  to  live 
and  die.  The  speaker  opined  that  School  of  Mines 
men  could  solve  all  difficulties  connected  with  then- 
profession  ;  and,  in  all  affairs  their  attitude  should 
be  that  of  good  citizens. 

In  the  course  of  the  evening  two  interesting 
announcements  were  made.  A  letter  was  read  from 
the  Commissioner  of  Mines  (Mr.  H.  Weldon)  offering 
a  scholarship  of  ^32  to  be  competed  for  by  the 
mining  students  of  the  Transvaal  Technical  Institute. 
Mr.  Webb  brought  forward  a  proposal  originating 
from  Mr.  H.  G.  Nitch,  to  the  effect  that  a  register 
should  be  kept  of  all  old  School  of  Mines  students 
residing  in  the  country. 

Mr.  Webb  stated  that  the  Consolidated  Goldfields 
of  South  Africa  would  always  be  ready  to  provide 
work  for  a  certain  number  of  students  who  had  finished 
the  graduation  course  at  the  Royal  School  of  Mines. 
The  students  would  earn  sufficient  at  such  work  to 
maintain  them  while  they  were  gaining  practical 
experience.  Those  present  heartily  concurred  in  the 
scheme,  and  Mr.  C.  B.  Horwood  (lion,  secretary  to  the 
Dinner  Committee),  kindly  consented  to  keep  the 
register. 

In  connection  uitli  the  above,  those  who  have 
studied  at  the  Royal  School  of  Mines  are  requested, 
should  they.come  to  South  Africa,  to  send  their  names 
(with  a  statement  of  qualifications  and  experience) 
to  Mr.  C.  B.  Horwood,  Rand  Club,  Johannesburg. 
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NOTABLE     DOCK    ENGINEERING. 

Bv   J.    Reney   Smith.  M.I.Mech.E.,   M.I.N  A. 


IT  seems  to  be  accepted  that  the  modern  port 
should  anticipate  vessels  up  to  1,000  it.  m  length, 
100  it.  m  breadth,  and  30  it.  draught  oi  water.  This 
draught  lorms  the  great  demand  oi  the  shipbuilder 
from  port  authorities,  as  the  length  and  breadth 
of  vessels  have  been  extended  far  beyond  the  pro- 
portions m  which  the  draft  of  ships  has  been  increased. 
It  has  been  stated  that  a  large  trans-Atlantic  line  oi 
23,000  tons  displacement  can  carry  only  600  tons 
of  cargo — if  the  draught  were  increased  by  i  ft.  1,500 
tons  could  be  carried,  and  2  ft.  increase  would  mean 
a  carrying  capacity  of  2,400  tons,  with  a  very  trifling 
loss  of  speed.  The  departure  draught,  therefore, 
is  oi  vital  importance  for  the  commercial  success  of 
the  modern  vessel.  The  engineers  engaged  in  the 
construction  of  dock  works  are  constantly  feeling  this 
develoi>ment  of  the  steamship,  the  increase  in  capacity 
and  power  rendering  obsolete  the  accommodation 
in  the  ports  which  not  long  ago  seemed  adequate , 
and  to  all  human  foresight,  anticipated  shipbuilding 
developments  for  a  considerable  time.  The  complaint 
of  the  shipbuilder  is,  that  his  efforts  to  meet  the 
demands  of  the  shipowners  for  larger  and  speedier 
vessels  are  not  seconded  by  those  responsible  for  dock 
and  harbour  accommodation,  and  shipowners  will 
certainly  divert  their  business  to  those  ports  where, 
all  else  being  equal,  an  up-to-date  policy  is  adopted. 
A  brief  survey  of  the  advance  of  rival  ports  will 
illustrate  the  keen  competition  in  regard  to  dock 
accommodation. 

THE     LONDON     DOCKS. 

The  Thames,  which  in  the  past  has  been  served 
by  the  London  and  Indian  Docks,  the  Tilbury  Dock 
Company,  the  Milwall  Docks  on  the  north  side,  and 
the  Surrey  Commercial  Docks  on  the  south  side  of 
the  river,  now  feels  the  necessity  for  advancing  with 
the  times,  and  the  London  County  Council  and  Thames 
Conservancy  have  at  last  raised  the  whole  question  of 
harbour  accommodation  at  our  principal  port,  and 
have  applied  for  powers  to  modernise  the  docks.  A 
Royal  Commission  reported,  and  a  Port  of  London 
Bill  was  obtained,  providing  for  a  navigable  channel 
up  to  the  Royal  Albert  Docks,  having  a  depth  of 
30  ft.    at    low  water   of  ordinary  spring  tides.     These 


authorities  also  intend  applying  to  Parliament  for 
powers  to  take  over  the  existing  docks,  and  place  them 
under  one  authority.  Great  improvements  are  anti- 
cipated to  insure  the  speedy  handling  and  dispatch  of 
the  largest  cargoes,  and  there  is  little  doubt  that  when 
the  various  dock  companies  are  combined  under  one 
authoritv.  the  advance  in  accommodation  will  be 
rapid.. 

PROVINCIAL     DOCKS     COMPARED. 

kx  Southampton  there  has  been  a  great  movement 
for  the  development  of  the  dock  system,  to  compete 
with  the  northern  port  of  Liverpool  ;  powers  have 
been  obtained  for  deepening  their  entrance  channel 
to  35  it.  at  low  water  of  ordinary  spring  tides,  which 
is  increased  by  1 3  ft.  at  high  water,  a  depth  almost 
constant  for  nearly  four  hours,  owing  to  the  unusua^ 
natural  advantage  of  double  tides  at  this  port.  Graving 
docks  have  been  constructed  to  receive  vessels  750  it. 
to  850  ft.  in  length,  and  35  ft.  to  88  ft.  in  breadth, 
the  depths  on  the  blocks  being  33  ft.  at  high  water  of 
ordinary  spring  tides. 

At  Avonmouth.  new  docks  are  under  construction 
having  entrances  100  ft.  in  width,  locks  850  ft.  long, 
and  a  depth  of  water  of  36  ft.  at  high  water  of  ordinary, 
neap  tides,  and  46  ft.  at  high  water  of  ordinary  spring 
tides.  Adequate  graving  dock  accommodation  is 
also  contemplated  for  dealing  with  the  repairs  of 
the  largest  vessels.  Ships  of  almost  any  size  will  then 
enter  these  docks,  on  any  tide  throughout  the  year. 
For  dispatch  in  discharging  cargoes  at  low  rates 
these  docks  will  claim  to  have  no  equal  in  the  country. 

At  Glasgow  the  gigantic  works  of  narrowing  the 
channel  and  deepening  the  river  Clyde  has  been  the 
chief  source  of  the  great  prosperity  of  the  northern  port, 
so  that  within  the  memory  of  persons  still  living, 
a  stream  over  which  one  could  at  one  time  wade  has 
now  become  a  channel  capable  of  allowing  vessels 
drawing  24  ft.  oi  water  to  ride  at  anchor.  The  quayage 
of  the  harbour  and  docks  amounts  to  over  15,000  lineal 
yards,  with  an  area  of  water  space  of  205  acres. 

The  Tyne  is  admirably  situated  as  regards  accom- 
modation, the  conditions  of  the  river  not  having  as 
yet  imposed  any  limitations  to  the  size  of  the  vessels 
using   the  port  ;  while  the  competition  of  shipbuilders 
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and  others  has  secured  to  the  district  no  less  than 
J 3  graving  docks,  ranging  from  300  ft.  to  438  ft.  ui 
length.  There  is  a  depth  of''2i^t,  at  the  bar  at 
low  water  of  ordinary  spring  tides,  the  rise  at  neap 
tides  being  1 1  ft. 

ANTWERP     HAMBURG. 

These  rivalries  are  not,  however,  by  any  means 
confined  to  the  United  Kingdom.  At  the  port  of 
Antwerp,  strenuous  exertions  are  being  made  to  cater 
for  the  largest  class  of  vessel,  and  those  drawing  28  to 
30  ft.  of  water  can  now  moor  safely  alongside  the 
new  quays.  Hamburg  is  making  rapid  strides.  The 
new  harbour  works  just  completed  have  cost  over 
£6,000,000  sterling,  and  extensive  dredging  is  in  pro- 
gress to  deepen  the  bar  at  Blankanaza,  which  at  present 
Umits  the  draught  of  vessels  to  23  ft.  at  mean  spring 
tides.  Dry  docks  of  ample  size  are  provided,  also  a 
floating  dock  of  large  dimensions,  while  no  less  than 
540  cranes  of  all  sizes  are  provided,  the  lightest  dues, 
being  charged. 

NEW    YORK. 

It  is  the  German  boast  that  when  these  works  are 
Bompleted.  Hamburg  will  be  the  greatest  and  cheapest 
harbour  on  the  continent.  The  rapid  development 
in  the  size  and  depth  of  vessels  has  chiefly  been  in 
those  engaged  in  trans-Atlantic  trade,  and  the  con- 
sequence is  that  the  American   ports  are  also  feeling 


the  necessity  for  unprovement.  New  York,  the  main 
port  of  arrival  and  departure,  with  a  fine  land-locked 
harbour,  has  an  important  scheme  for  deepening  the 
approach  channel  to  40  ft.,  with  a  minimum  of  35  ft. 
at  quays  and  wharves,  at  all  states  of  tlie  tide. 

LIVERPOOL     DEVELOPMENTS. 

It  is  gratifying  that  with  all  these  rivalries  Liverpool 
intends  to  maintain  the  high  position  she  has  won. 
The  great  work  of  improvement  in  the  Liverpool 
dock  system  is  quietly  and  systematically  carried  on. 
The  approach  channels  have  been  deepened,  until 
practically  all  the  vessels  using  the  docks  can  leave 
or  enter  the  river  at  any  state  of  tide.  The  northern 
section  of  the  Liverpool  Docks  is  still  being  developed, 
and  preliminary  works  for  contemplated  new  docks 
have  been  carried  out.  The  new  graving  dock,  804  ft. 
long,  will  shortly  be  completed.  A  new  half-tide  dock 
on  the  site  of  the  old  Sandoii  basin  and  Wellington  half- 
tide  dock,  has  been  constructed,  with  deep  water 
entrances  from  the  river.  The  old  Sandon  dock  has 
been  deepened,  and  a  90-ft.  entrance  made,  leading 
from  the  new  half-tide  dock.  The  Canada  graving  dock 
has  been  constructed,  925  ft.  long,  with  a  width  of 
entrance  of  94  ft.,  capable  of  accommodating  the  largest 
vessels  for  some  time  to  come.  Further  south,  the 
construction  of  King's  docks,  Nos.  i  and  2,  is  being 
pushed    rapidly    forward,    and     the    Wapping    dock 
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deepened  to  19  ft.  6  in.  below  the  old  dock  sill,  the 
same  depth  as  the  King's  docks  opening  out  of  it. 
The  Queen's  dock  is  also  being  deepened  to  the  same 
extent,  and  the  new  Queen's  graving  dock  is  prac- 
tically completed.  This  dock  is  634  ft.  in  length, 
80  ft.  in  lireadth,  and  forms  a  valuable  addition 
to  this  section  of  the  dock  estate.  The  greater  portion 
of  the  Brunswick  dock  has  been  deepened  to  2 1  ft. 
below  the  old  dock  sill,  and  preparations  are  being  made 
for  the  extension  of  the  dock  in  a  southerly  direction. 

Dredging  operations  are  being  pushed  or.  to  deepen 
the  approaches,  and  the  river  entrances.  Quite  recently 
a  new  graving  dock.  No.  4  Herculaneum,  has  been 
opened,  754ft.  long  and  Soft.  wide.  On  the  Birken- 
head side  of  the  river,  improvements  to  the  existing 
docks  are  being  carried  out,  and  the  graving  docks, 
basins,  etc.,  of  the  Tranmere  Bay  Development  Com- 
pany are  well  advanced  towards  completion  while 
the  two  graving  docks,  respectively  900  ft.  and  750  ft. 
long,  are  also  in  an  advanced  stage. 


PROPOSED     CHAIR    OF     NAVAL     ARCHITECTURE 
AT     LIVERPOOL. 

Sir  William  White  suggested  a  year  or  wo  ago,  that 
Liverpool  should  endeavour.to  found  a  Chair  of  Naval 
Architecture  at  the  Liverpool  University,  and,  actin 
on  this  suggestion,  a  sub-committee  was  appointed  to 
discuss  ways  and  means  of  enlisting  sympathy  and  active 
support  of  local  shipowners.  So  far  the  matter  has 
advanced  slowly,  but  the  active  co-operation  of  those 
interested  woukl  help  along  a  movement  of  such  great 
importance.  A  Chair  of  Naval  Architecture  in 
Liverpool  would  at  once  give  a  fillip  to  the  study  of  that 
science  upon  which  so  much  depends.  It  would 
assist  those  who,  by  diligent  research,  will  in  the  future 
advance  the  progress  of  ship  design  on  the  lines  of 
economy,  the  only  possible  lines,  if  we  are  to  com- 
pete successfully  in  the  keen  competition  for  the 
world's  commerce. 


Abs'.ract  of  presidenti.il  addrtss  to  Liverpool  Engineering  Socitty. 


OPENINGS  FOR   TRADE    ABROAD. 


PoptugaL 

.\  decree  has  been  published  sanctioning  the  ex- 
penditure by  the  .Administration  of  the  State  Railways 
of  about  £52.176  on  the  construction  of  the  Valenga 
Monoao  section  of  the  railway  from  Valengo  to 
Melgago. 

Italy. 

Tenders,  which  will  be  received  up  to  the  i;th  inst. 
by  the  "  Ministero  dei  Lavouri  Publici,  ufificio 
d'lspezions,"  are  invited  for  the  supply  of  all  works  and 
instruments  necessary  for  the  drainage  of  the  marshes 
of  Port  Columena,  in  the  territory  of  Nardo  and 
.\vetrana,  to  a  total  value  of  ;£io,024. 

Russia. 

The  British  Commercial  Agent  in  Russia  reports 
that  the  Ministry  of  Ways  will  undertake  in  the  spring 
the  construction  of  a  new  railway  from  Ufa  to  the  rich 
copper  and  iron  deposits  of  the  region  known  as 
Magnitnaia  Gora  (Magnet  Hill).  The  length  of  the 
new  line  will  be  144  versts  (76  miles).  It  is  also  stated 
that  propo,sals  have  been  under  consideration  for  the 
construction  of  a  line  for  the  conveyance  of  coal  from 


the   station   of   Nikitovka,    on   the   Koursk-Kharkoff- 
Sevastopol  Railway,  in  a  straight  line  to  St.  Petersburg. 

Belgium. 

Tenders  are  invited  for  the  construction  of  a  section 
of  railway  from  Neupont  to  Gembes,  part  of  an  exten- 
sion to  Graide  of  the  Rochefort-Wellin  line.  '  The 
estimated  value  of  the  work  is  £:i  1,822.  Tenders 
accompanied  by  a  deposit  of  ;£i.i6o,  must  be  sent  by 
December  5th,  addressed  to  "  Monsieur  le  Directeur 
General,  La  Societe  Nationale  des  Chemins  de  Fer 
Vicinaux."  14,  Rue  de  la  Science,  Brussels. 

The  Commercial  Intelligence  Branch  of  the  Board  of 
Trade  have  been  notified  by  H.M.  Consul-General  at 
Antwerp  that  the  municipal  authorities  of  that  city 
are  calling  for  tenders  for  the  erection  of  a  metal  shed, 
an  extension  of  the  existing  shed,  on  the  Quai  du  Rhin, 
and  for  alteration  of  the  sheds  on  the  Quai  CockeriU 
and  the  Quai  de  la  Station.  The  cost  of  the  work  is 
estimated  at  ;i2,i22,  and  a  deposit  of  £200  is  required 
to  qualify  any  tender.  The  specification  relating  to 
the  proposed  works  may  be  obtained  from  the  Hotel 
de  Ville,  Antwerp.  Tenders  should  reach  the  Burgo- 
master by  the  i6th  inst. 
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TECHNICAL     SOCIETY     NOTES. 


Sir  Alfred  Hickman   has   been   addressing 
the    Wolverhampton  and  District   Engineering 
Society  upon  the  necessity  for  the  adoption  of 
up-to-date    methods    in    the    factory    and    the 
utQity  of  scientific  instruction  to  those  engaged 
in  engineering.     Commenting  upon  the  change 
in   motive   power   which   had    taken    place   in 
connection  with  manufacture  in  the  Midlands, 
he  asserted  that  the  supremacy  of  steam  had 
not    only    been    challenged,    but    superseded. 
For  his  own  part,  he  had   put   on   the  scrap 
heap  twenty-four  steam  engines,  and  instead, 
utilised  electric  motors  supplied  from  a  generating 
plant  with  gas  engines  as  prime  movers.     The 
consequent  saving  in  fuel  alone  amounted  to 
£7,500    a    year.     He    believed    that    soon    all 
steam  engines  would  be  done  away  with  or  kept 
on  one  side  for  emergencies.     The  principle  at 
the    bottom   of   this    change    was,  he  believed, 
the     correct     one,     and     it     gave     a     higher 
thermal  efficiency.     This   seemed   to   be  revo- 
lutionising the  whole  system  of  motive  power 
in  the  country. 

Pfofessor  Burstall  chose  for  the  subject  of 
his  presidential  address  to  the  Birmingham 
University  Engineering  Society  the  "  Possi- 
bihties  of  the  heat  engine."  He  pointed  out 
that  owing  to  the  advanced  stage  which  the 
science  of  thermodynamics  has  reached,  we 
could  easily  predict  the  lines  on  which  the  heat 
engine  of  the  future  will  be  developed.  He 
considers  that  the  steam  engine  has  reached  its 
maximum  efficiency,  and  that  much  more 
development  in  this  form  of  engine  cannot  be 
expected,  owing  to  its  great  loss  of  economy. 
He  looks  in  the  future  for  the  utilisation  of 
the  sun's  heat  direct  for  heat  engines.  Dis- 
cussing the  prospects  of  the  gas  engine.  Professor 
Burstall  said  that  the  future  ideal  production 


would  be  an  engine  with  a  very  high  com- 
pression, thorough  scavenging  action,  and  of 
the  four-stroke  cycle.  He  considered  that  the 
outlook  for  the  success  of  gas  turbines  was 
remote,  the  practical  difficulties  in  their  way 
being  so  great. 


The  paper  read  before  the  Sheifield  meetmg 
of  the  Iron  and  Steel  Institute  on  "'  Vanadium 
Steel  for  Motor-car  Manufacture."  has  produced 
a  fruitful  discussion  in  the  press.  The  corre- 
spondence in  the  Birmingham  Daily  Post  is, 
on  the  whole,  confirmatory  of  the  conclusions 
arrived  at  by  Dr.  Guillet.  Mr.  T.  Vaughan 
Hughes,  who  claims  to  have  made  many  mechani- 
cal and  other  tests  on  various  grades  of  vanadium 
steel  is  certainly  in  agreement  with  the  author 
of  the  paper.  Mr.  J.  Kent  Smith,  joint  author 
with  Capt.  Riall  Sankey  of  a  paper  read  last 
session  before  the  Institution  of  Mechanical 
Engineers,  joins  issue  on  some  points  with  Mr. 
Vaughan  Hughes. 


He  plainly  states  that  it  has  never 
been  contended  that  any  vanadium  steel  is 
an  unbreakable  material  :  the  discovery  of  this 
latter  is  a  goal  that  the  most  sanguine  cannot 
hope  to  reach.  The  remarkable  immunity, 
however,  of  such  types  of  vanadium  steel  as 
are  used  in  motor-car  construction  during  severe 
practical  trials  upon  very  many  tons  of  material 
in  most  diverse  forms  lasting  over  several  years, 
is  worthy  of  note.  It  is  noteworthy  that  on 
the  "  Arnold  test  "  annealed  vanadium  chrome 
steels  have  given  the  highest  "reversal" 
figures  yet  obtained.  Several  railway  companies 
are  now  using  vanadium  steel,  one  in  very  con- 
siderable quantities.  The  paper  therefore 
dealt  not  only  with  possibilities,  but  with 
actualities. 
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CONTRACTORS'    NEW5. 

We   shall    be    pleased    to    Insert    under  this    column,  free  of  charge,    particulars  of    open    contracts. 


CONTRACTS    OPEN.     ,    ^ 

Last  Day. 
Manchester.— Supply  of  (a)  tramcar  trucks  ; 
(b)  electrical  equipments  for  cars,  for  the 
tramways  committee.  Mr.  J.  M.  M'Elroy, 
GenerafManager,  Tramways  Department, 
55,  Piccadilly,  Manchester Nov.  11 

Coventry.  —  Supply  and  erection  at 
tlieir  Koleshill  works  of  six  purifiers,  each 
30  ft.  wide  by  6  ft.  deep,  four  of  the 
purihers  to  be  50  ft.  long  and  two  to  be 
60  ft.  long  each,  with  24-in.  diameter 
valves  and  connections,  for  the  Gas  Com- 
mittee. Mr.  Fletcher  W.  Stevenson, 
engineer  and  general  manager,  Gasworks, 
Coventry         N'ov.  13 

Barrow=in=Furness.— Supply  and  erec- 
tion 01  (Section  A)  one  50o-k.\v.  combined 
steam  engine  and  generator  ;  (B)  one 
balancer  booster  ;  (C)  switchboard  panels 
and  connections  for  generator  and 
booster  ;  (D)  one  water-tube  boiler  with 
superheater  ;  (E)  one  mechanical  stoker  ; 
(K)  steam  and  e.xhaust  pipes,  valves,  etc.  ; 
(G)  one  economiser  ;  (H)  ironwork;  (I) 
one  15-ton  travelling  crane  ;  (J)  one 
cooling  tower— for  the  Corporation. 
Mr.  H.  R.  Burnett,  Electricity  Works, 
Barrow-in-Furness ..      Xov.  13 

Matlock  Bath.— The  following  works  in 
connection  with  Upper  Wood  high-level 
water  supply,  for  the  Urban  District 
Council  of  Matlock  Bath  and  Scarthin 
Nick  .  (i)  excavating  for  and  laying  and 
jointing  cast-iron  pipe  mains  ;  (2)  con- 
struction of  building  and  well  for  pumping 
station  ;  (3)  construction  of  concrete 
reservoirs.  Mr.  William  Jeffrey,  C.E., 
Matlock  Bath Nov.  14 

Barnsley.— Providing  and  fixing  of  Lanca- 
shire steam  boiler ,^24ft.  long  by  7ft.  dia- 
meter, and  for  the  purchase  ol  the  existing 
steam  boiler  now  in  use  at  their 
public  baths,  Park  Street,  Barnsley.  Mr. 
J.  Henry  Taylor,  M.Inst.C.  E.,  borough 
surveyor,  Manor  House  Offices,  Barnsley     Nov.  14 

Waltham  Abbey,  —  Stream  covering, 
building  of  retaining  wall,  erection  of 
wrought-iron  fencing,  etc.,  round  their 
new  public  oflices,  Wallham  Abbey,  for 
the  Waltham  Holy  Cross  Urban  District 
Council.  Mr.  W.  Turner  Streather, 
engineer  and  surveyor,  Town  Hall, 
Waltham  Abbey,  Essex       ..     Nov.  15 

Ashford.  Kent.— Supp  ly  of  cast-iron  water- 
pipes  from  g  in.  to  2  in.  in  diameter 
(about  270  tons),  and  special  castings  and 
sluice  valves,  for  the  Urban  District 
Council.  Mr.  Wm.  Terrill,  surveyor, 
5,  North  Street,  Ashford,  Kent      Nov.  16 


Last  D:iy. 

London.— The  work  and  materials  required 
in  the  construction  of  a  new  bridge  over 
the  Grand  Junction  Canal  at  Old  Oak 
Lane,  (.near  WiUesdcn  Junction)  for  the 
Light  Railways  and  Tramways  Com- 
mittee ol  the  Middlesex  County  Council. 
The  contract  will  include  the  demolition 
of  the  old  bridge  and  erection  of  a  new 
span  bridge  in  brick,  stone,  granite,  and 
steel,  preparatory  to  the  laying  of  a  new 
light  railway.  Mr.  H.  T.  Wakelam, 
M.lnst.C.E.,  county  engineer,  Middlesex 
Guildhall,  Westminster,  S.W Nov.  i& 

Belfast— Supplv,  delivery,  and  erection  of 
motor  pumps  and  accessories,  overhead 
travelling  crane,  etc.,  in  connection  with 
Greencastle  district  drainage,  lor  the 
Improvement  Couimittee.  City  Surveyor  s 
Office,  Bellast  ^ov.  20 

Bray  (Ireland).-Supply  and  delivery  of 
the  following  tor  the  Electricity  Depart- 
ment ;  (1)  220  yds.  ^„  concentric  paper- 
insulatea  and  lead-covered  cable  for  a 
working  pressure  of  200  volts  ;  (2)  ten 
lo-ampere  alternating  current  induction 
voltmeters  loo  volts,  60  periods.  Mr. 
P.  MacDonnell,  Town  Hall,  Bray  ...     -Nov.  -i 

London,  N.-Supply,  delivery  and  fixing 
ot  underground  pumping  machinery  to 
raise  9,200  gallons  ot  sewage  per  horn- 
through  a  6  in.  rising  main  to  an  approxi- 
mate height  of  61  ft.,  the  machinery  to 
have  automatic  starting  and  stopping  gear, 
for  the  Finchley  Urban  District  Council. 
The  motor  i=  to  be  wound  for  a  speed  01 
600  rpm.,  the  voltage  of  continuous 
supply  being  500  volts.  The  1  ising  main 
and  underground  chamber  will  be  pro- 
vided by  the  Council.  The  Engineer, 
Council  Oflices,  Finchley,  N Nov.  24 

Fleetwood  (Lanes.).— Construction  of  a 
new  hulking  adjoining  the  ferry  landing 
at  Knot  End,  near  Fleetwood,  for  the 
Fleetwood  Urban  District  Council.  Mr. 
Edward  Frobisher,  Town  Hall,  Fleetwood     Nov.  26. 


COMING    CONTRACTS. 


Rawtenstall.7 

to  a  loan  ol  £ 


-The  Council  have  received  sanction 
i2,ooo%r  electricity  supply. 

London  County  Councjl.-Loans  for  e'ectiic 
Ii"htin"  purposes  have  been  recommended  lor 
Battersea  i:g,792,  Kulham  ;^25,ooo,  Hampstead 
£:6,':oo,  St.  Marylebone  £90,405.  and  Stepney  ^10,000. 

«  j(j  _The  Local  Government  Board  have  consented 
to  the  borrowing  by  the  corporation  of  ;^  18, 120  for 
purposes  of  electric  lighting. 
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Torquay.— An  inquiry  has  been  held  by  the  Local 
Government  Board  in  regard  to  an  application  of 
the  corporation  for  sanction  to  borrow  ;^9,500  for 
purpose  of  electric  lighting  and  power  supply. 

Oldham. — A  Local  Government  inquiry  has  been  held 
into  the  application  of  the  corporation  for  sanction  to 
borrow  ;t'48,ii4  for  purposes  of  electricity  under- 
taking. 

Willesden. — .in  inquiry  has  been  held  into  ^the 
application  for  sanction  to  borrow  £20,000  for 
electricity  purposes. 

PontardaTve, — A  Local  Government  Board  inquiry  has 
been  held  into  an  application  of  the  Pontardawe  Kural 
District  Council  for  sanction  to  borrow  £4,500  for 
waterworks  purposes  in  Llanguicke. 

Farnworth , —  The  Kearsley  Spinning  Company  are 
building  a  large  mill  at  C^restclee,  near  Farnworth, 
Bolton,  which  is  to  be  fitted  for  electrical  driving. 

Ne^vport. — It  is  stated  that  the  Newport  and  .\lexandra 
Docks  and  Railways  Company  propose  to  carry  out 
in  the  near  future  large  dock  e.xtensions. 


CONTRACTS    CLOSED. 

Johnstone,  N,B.— Messrs.  Pollock,  White  and 
Waddel,  of  Johnstone,  N.B.,  have  contracted  to 
supply  five  gas  engines  and  suction  gas  producers, 
with  four  sets  of  pumps  for  sewage  pumping,  to  the 
Fleetwood  Urban  District  Council.  They  have  also 
received  a  contract  from  the  Pembroke  Dock  Council 
for  two  suction  gas  plants  for  the  main  water 
pumping  station. 

Rugby. — Messrs.  Willans  and  Robinson,  Limited,  of 
Kugby,  have  recently  received  the  following  orders  : 
Four  turbines  of  1000  k\v.  each,  for  the  new  station 
of  the  Cleveland  and  Durham  Power  Company  at 
Middlesbrough  ;  three  turbines  of  1000  kw.  each  for 
Messrs.  Bruce  Peebles'  Durham  scheme  for  suppling 
power  to  collieries  ;  and  two  of  1000  kw.  each,  for 
their  Fife  scheme. 

London. — Messrs.  J.  E.  Hopkinson  and  Co.,  Limited, 
have  just  received  from  Messrs.  Ed.  Surcouf  and  Co. 
of  Billancourt,  France,  intimation  of  their  decision  to 
adopt  the  Hopkinson  patented  solid  tyre  for  the 
Renard  automobile  trains. 

Alloa.—Messrs.  Mackay  Brothers,  Alloa,  have  received 
an  order  from  London  owners  for  a  steamer  to 
carry  2,200  tons  deadweight. 

Wellington  (New  Zealand). — The  Council  has 
accepted  the  tender  of  the  Electrical  Construction 
Company  for  the  supply  of  power-house  apparatus 
to  the  extent  of  ^f 9,400  ;  Messrs.  Rouse  and  Hurrell, 
Messrs.  J.  Duthie  and  Company,  and  Hadtield's 
Steel  Foundry  Company  have  also  received  orders  in 
connection  with  the  tramway  construction  work. 

Tipton-— Messrs.  Joseph  Wjaght,  of  Tipton,  have  in 
hand  calorifiers  for  the  I^eecis  Infirmary  and  Dudley 
and  Burnley  Unions.  Berrymen  patent  heaters  for 
Chili  and  Bra/.il,  and  four  special  live  steam  heaters 
for  Chatham  and  Portsmouth  Dockyards. 

Middlesex.— The   County  Council  has  accepted   the 

tender  of  Messrs.  Wimpey  and  Company  (£.'.i5,''^^4) 
for  the  construction  of  the  Bounds  Green  Road, 
Wood  Green,  and  Suiithgate  tramway. 


Buenos  Ayres. — The  Brush  Electrical  Engineering 
Company  have  received  the  following  contracts  : — 
Buenos  Ayres  and  Pacific  Railway  Company — three 
25o-k.w'  turbo-alternators  with  condensers  and  pipe- 
work. Spinning  Mill,  Oporto — 400  b.h.p.  turbo- 
alternator,  43  motors  and  accessories  for  complete 
electric  lighting  and  power  installation. 


APPOINTMENTS    VACANT. 

Bolton.  —  The  Bolton  Corporation  invite 
applications  for  the  appointment  of  an 
assistant  engineer  in  connection  with 
extensions  of  their  w.aterworks  under- 
taking. Commencing  salary  /250  per 
annum.  Mr.  Samuel  Parker,  town  clerk, 
Town  Hall,  Bolton Nov.  12 

Gloucester. — The  Corporation  invite  appli- 
cations for  the  appointment  of  general 
manager  of  electric  light  railways  within 
and  near  the  city  of  Gloucester.  .Mr.  Geo. 
Sheffield  Blakeway,  town  clerk,  Guildhall, 


Gloucester 


Nov.   13 


India  Office.  —  For  the  service  of  the 
Government  of  India,  an  assistant  for 
the  carriage  and  wagon  department  of 
the  North-Western  Railway  of  India. 
Salary  to  commence  at  Rs.450  per  month, 
rising  by  increments  of  Rs.50  per  month 
yearly  to  a  maximum  of  Rs.6oo  per 
month.  Director  -  General  of  Stores, 
India  Office,  Whitehall,  S.W.       ...      .  ...     Nov.  13 

India. — The  Bombay,  Baroda,  and  Central 
India  Railway  Co.  invite  applications  for 
appointment  as  a  chief  draughtsman  in 
the  carriage  and  wagon  department  of 
the  company's  service.  Salary,  Rs.  400 
per  calendar  inonth.  Mr.  T.  \V.  Wood, 
Secretary,  Gloucester  House,  Bishopsgate 
Street  Without,  London,  E.C Nov.  15 

Leeds. — The  Council  of  the  University  of 
Leeds  require  an  assistant  lecturer  and 
demonstrator  in  electrical  engineering. 
Salary  £175.  Particulars  from  the 
Registrar.  Xov    18 


APPOINTMENTS    FILLED. 

Battersea. — The  Governing  body  of  Battersea 
(London)  Polytechnic  have  appointed  Mr.  E.  G. 
Tottle,  M.I.M.E.,  to  the  post  of  superintendent  of  the 
drawing  office  and  workshops  in  the  department  of 
mechanical  engineering. 

'West  Ham.— -Mr.  J.  W.  Seibrook,  A.M.I.E.E., 
.i.M.l.M.E.,  of  Barking,  has  been  appointed  borough 
electrical  engineer  of  West  Ham. 

Islington. -Mr.  T.  C.  Margary,  senior  mains  engineer 
at  Islington,  having  completed  satisfactorily  six 
months  on  probation  superintending  the  mains  work, 
has  been  permanently  appointed  to  the  latter 
position  at  a  salary  of  £200. 

Maidstone.— Mr.  G.  E.  Wintle  has  resigned  his 
position  at  the  Ipswich  Corporation  Electricity 
Works,  having  been  appointed  Station  Superin- 
tendent for  the  Maidstone  Corporation  Electricity 
Supply  and  Tramways  Station. 
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Share    List  of    Engineering,   Electrical,    Iron  and    Steel, 

and  other  Companies. 


The   following   Is  a    comprehensive     list  of    Companies    in    the    industries    covered    by     "Page's    Weekly."    In    which    shares 
being    currently  transacted.      Additions  will    b^  made  from  time  to    time  as  occasion   requires.    We  desire  It  to  be  understood  tli 
Share  List    will    generally    be    found    correct, 
possible  Inaccuracies 


business  Is 

-    requires.    We  desire  it  to  be  understood  that  whiieour 

o    not    hold    ourselves    responsible    for    any    loss    or    inconvenience    that    may    arise    from 


Stock  Exchan^.e  Sfttling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
CoDBols  :  Dec.  1st.     General  Settlements  :    Nov.   loth,  30th  ;  Dec  14th,  29th.     Bank  Rate,  September  -JSth,  1905,  4  per  cent. 


1.— ENGINEERING,     IRON,     AND     STEEL 
COMPANIES. 


ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— Con^. 


Present 

j 

Last 

Amount 

s 

Dlvi 

Subscribed. 

n 

dend. 

11,370  I 

6 

6% 

10,000 

6 

3/- 

8,210,000 

1 

1  - 

76,970 

6 

2/- 

1,500,000 

100 

4% 

£100,000 

100 

44% 

630,000 

1 

1/7; 

100,000 

1 

Ui. 

20,000 

5 

3/- 

250,000 

1 

6ga. 

£260,000 

Stk 

44% 

150,000 

44 

2/KS 

60,000  ^ 

4i 

3/- 

83,334 

6 

Q/6 

£500,000 

100 

44% 

50,000 

10 

6/- 

£366,000  ' 

Stk 

4% 

200,000 

1 

!/• 

300,000 

1 

6?d. 

£300,000 

Stk 

4J% 

1,629,760 

1 

6d. 

1,860,900 

1 

33il, 

1,160,000 

1 

lOJd. 

690,000 

1 

1/2 

74.000 

10 

6;- 

154,600 

6 

2/0 

232,600 

5 

2/6 

450,000 

1 

1/2? 

70,000 

5 

2/6 

£260,000 

Stk 

4% 

100,000 

10 

80'- 

57  031 

10 

10/. 

40,339 

10 

5",, 

75,000 

1 

2/6 

1,269,094 

1 

3|!il. 

£400.000 

stk 

4% 

200,000 

•   6 

3/- 

250,000 

1 

9ia. 

800,000 

1 

7|a- 

4,721 

13 

18/- 

69,764 

13 

10/- 

20,250 

10 

8/- 

5,000 

10 

5% 

186,748 

Stk 

4";, 

26,000 

10 

6/. 

£260,000 

Stk 

44",, 

126,000 

3 

3/- 

21.000 

3 

1'6 

10.000 

10 

5?o 

£150.000 

Stk 

4% 

16.800 

10 

10/- 

Paid 
P- 


3 

6i 


I        3ft-  3ft 

5  6  -  6J 

100      108  —105 

100        96  —  99 
1     .     33-4 

1    I  lA-iA 

5  '  5  —  54 
1  l*!-lft 
100  IOl!  -104 
44  ig-  I* 
44        ^  -  5J 


4?-6i 

104-106 

124—  18 

lOU— 102 

i  -  * 

93  -96 


9,600 

965,000 

344,000 

£1,850,600 

13,000 

260,000 

20,000 

30,000 

408,506 

47,600 

28,001 

85,Oro 

18,000 

£100  000 


6%  I  Alldays  &  Onions  Pneumatio  Engi 

heeviner,  Ltd.        . .        -  ■        •  ■       8 

Do.    Cum.  Pret.  6  per  cent.    ..        6 

Armstrong  (Sir  W.  G.l,  Whitworth 

and  Co.,  Ltd. 

Do.  4%Cum.Pref..         ..I 

Do.  4%  let  Mort.  Dbs.  Rd.l 

Aveling  and  Porter,  Ltd.,  44%  Reg. 

Mt.  Debs.  Red 

1/7!  .Babcook  and  Wilcox,  Ltd.,  Ord.    .. 

"  '     I        Do.  „     6%  Cum.  Pref. 

Baker  (Joseph)  and  Sons,  Ltd..  6% 

j        Cum.  Pret 

Baldwins,  Ltd.,  54%  Cum.  Pref.    . . 
Do.  1st  Mt.  4*%  Deb.  Stk.  Red.: 
Barrow  Hfematite  Steel  Co.,  Ld.,0.1 
I        Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  BayIiss,Ltd.,6% 

Cum.  Pref.  Sliares 
'Beardmore  (Wm.)  &  Co.,  Ltd.  41% 
Ist  Mt.  Debs.,  Rea.,Scrip  50%  pd 
,Bell  Brothers,  Ltd.,  6%  Cum.  Pref. 
Do  4%  Deb.  Stock,  Red. 

iBeyer,  Peacock  and  Co.,  Ltd.,  Ord. 
!        Do.  64%  Cum  Pref. 

;        Do.  4i%  Red.  Deb.  Stock 

jBoIckow,  Vaughan  and  Co.,  Ltd.,  O.  ] 

N  OS.  1-1,629,760        1  l.f.^-li'. 

Do.  Nos.  1,6.39,101-3.500,000     12/-  li-si 

Brown  (John)  and  Co.,  Lim.,  Ord., 

Nos.  1-1,160,000 

Do.  Ord.,  Nos.  1,160.001-1,750,000 

Do.        6  %  Cum.  Pref 

Cammell,  Laird  *  Co.,  Ltd.,  Ord.  .. 

Do.  6%  Cum.  Pref.     .. 

Clayton  &  Shuttlewortb,  Ltd.,  Ord. 

Do.      6%  Cum.  Pref 

Do       4%  1st  Mort.  Db.  Stk.  Red 
Consett  Iron  Co..  Ltd.,  Ord. . 
Crossley,  Bros  ,  Ld  ,  Ord.  40340/97370 

Do.        6%  Cum,  Pref 

Delta  Metal,  Ltd.  Shares      .. 

Dorman,  Lonf;  &  Co..  Ltd 

Do.    4%  Ist  Mort.  Perp.  Deb.  Stk. 

Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating. . 

Dunlop  (James)  A  Co.,  Ltd.,  Ord... 

Do.  0%  Cum.  Pref. 

Ebbw  Vale  Steel,  Iron  &  Coal  Co., 
Ltd. 
Do.  do.  do. 

Elliott's  Metal,  Ltd 

Do.    Cum.  Pref.  5% 

Do.    Deb.  4%        

Fairfield  Shipbuilding  AEngng.Co., 

Ltd.,  6%  Cum.  Pref. 
I        Do.      44%  Mort.  Deb.  Stk  .Red. 
(Eraser  &  Chalmers,  Ltd.,  Ord. 

Do.  74%  Cum.  Pref. 

Galloway.»,    Ltd.,  5%    Cum.   Pref. 

18001/28000 10 

Do.  4%  1st  Mort  Deb  Red..  100 
Greenwood  &  Batley,  Ltd.,  Ord.  ..      10 

Do.    7%  Cum.  Pref 10 

Guest,  Keen  &  Nettletolds,  Ltd .  Ord .       1 

Do.        .5%  Cum.  Pret 5 

Do.  l%Irred.  Mort.  Deb. Stk  100 
Gwynnes,  Ltd.,  5%  Cum.  Pref.  ..  5 
Hadfield's Steel  F'dry  Co. ,Ld.,  Ord.       1 

Do.        44%  Cum.  Pref 10 

Hall  (J.&E.),  Ltd.6%,  Cum.  Pret...  5 
Harvey  United  Steel  Co.,  Ltd.  ..  1 
Hawthorn.  Leslie*  Co.,  Ltd.  Ord.  10 
Head,  Wrightson&  Co.,  Ltd.  ..  5 
Hill  ( Richard)  &  Co.  (1899)  Ld.,  Ord.       1 

Do.        6%  Cum.  Pref 5 

Hornsby(Richard)&Hon3,  Ld.,Ord.     100 
6%  Cum.  Pref, 


10 
100 

1 
1 

100 


16/. 

1 
10 

6 

5 

1 

6 
100 

74 
10 
10 

1 

1 
100 


iW-  nh 

l!i-ll.} 
9i-10J 
I     5t-58 
!     31-1 A 
5S-5i 
100  -102 
37-38 
16M-15! 
114-115 
2J-   2* 
St     iff 
I        gA — -^^ 

'  92  —96 


stk 

4% 

10 

10/- 

10 

7% 

1 

1/- 

5 

2/6 

ytk 

4% 

5 

2/6 

1 

1/- 

10 

4/B 

5 

3/- 

1 

1/H 

10 

7^% 

5 

7/- 

1 

■Hd. 

6 

3/- 

Slk 

s% 

6  j    4-44 

1  1     p-i« 

1  I   2  -  1 

13       104-11* 

10  ,     8|-9i 

8  '     5  —  54 

10      SI—  94 

100         90-94 

10        !1J-12J 

100  100  -103 

3         3a—  4} 

3  5|—  6i 


74-  8 
8«i— 894 

64—  7 
m-  11 

H-  61 
106  — ICS 
23-  3J 
3}-  4 
10*-  11 
6-54 

98—100 
64-  6 
I'—l 
64-  6| 
101-103 


760,000 

25,000 

£250,000 

37,600 

49,537 

300,000 
60,000 
40,000 

200,000 

£300,000 

40,000 

210,000 
75,000 

£75,000 
21.943 
14,248 
6,000 

73.000 

80,000 

£260,000 

122,000 

60,000 

70,000 

£400,000 

20,000 

65,000 

13,000 

230,000 

126,938 

73,062 

£330,000 

360,000 

£360,000 

£850,000 

36,000 

276  000 

300,000 

£300,000 

£115,300 

£97,900 

250.000  ! 

300,000 

£300.000 

25,000 

25.000 

£250,000 

85,000 

55,000 

634,732 

638,845 

£240,000 

300,000 

£200,000 

£148,500 

£160,000 

10,000 

S608496200 

S36U3H100 

$162268000 

3,8.'i0,000 

750,000 

£750.000 

£1,250,000 

£1,000,000 

225,000 

500,000 

£300,000 

j  7,637 

'  300 

66,666 

I  66,666 

£246,641 
£150,000 


1 
10 
Stk 
10 
10 

1 

6 

3 

1 
Stk 
10 

1 
1 

stk 

5 

6 

624 

10 

5 

Stk 

5 

5 
10 
stk 
5 
1 
6 
1 
6 
5 


1 

stk 
10 

1 

1 
Stk 
100 

100 

1 
1 

stk 
10 
10 
Stk 
10 
10 

1 
1 

stk  I 

1    ^ 

100    j 

1 

10 
$100 
$100 
$1000 

1 

1 

stk 
Stk 
100 

1 
1 

Stk 
6 

Stk 

5 

6 
Stk 
Slk 


74% 

6/. 

4% 

20 

6% 
4Sd 

2/9 

2/lJ 
7Jd. 
44% 

6/- 
8Sd. 

6sa. 

44% 

a/6 

6% 
47/6 

6/- 

44% 
1/6 

3/- 
10/- 


2/- 

2/- 

■,11 

7J 
44% 

12/- 

6d. 
UA- 

4% 
6% 

6% 
1/- 
1/2? 

44^ 

6/6 
4% 
9/- 
6/- 
6d. 

6d. 

%1 

41 

7td. 

6/- 

H 

m 

6% 
1/- 
6d. 
5% 
4% 

I/2I 

75a. 

4% 
2/9 

44% 
3/. 
3/- 
4% 

44% 


Howard  SBullougb,  Ltd.,  Ord.      .. 
Do.    6%  Pref.  (Non-Cum.) 
Do.    4%  Deb.  8tk.,  Red.  alter  1906 
Kynoch,  Ltd. 

Do.     Cum.  Pref.  5% 

Lambert  Bros,,  Ltd.,  Ord 

Do.        54%  Cunr.  Pref 

Leeds  Forge  Co  ,  7%  Cum.  Pref.   .. 

Lysaght  (John),  Ltd.,  6%  Cum.  Pf. 

Do       44%  Ist  Mt.  Deb.  Stk.,  Red. 

Mather  &  Piatt,  Ld.,  5%  Cum.  Pref 

"easures  Bros.,  Ltd.,  Ord 

Do.    6j%  Cum.  Pref 

Do.    44%lstMrt.Db.  Stk.,Rea. 

Muntz  Metal.  Ltd 

Do.    Pref.  6%  

Nantyglo  and  Blaina  Iron  Works, 
Ltd.,  8%  Cum.  PreJ. 
N.Brit.  Loco.  Co.,  Ltd.,  5%  Cm.Pf. 
North-Eastern  Steel  Co.,   Ltd., 

44%  1st  Mi  t.  Db. Stk., Red. 

Pearson  &  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord.,"B' 

Do.        6%  Cum.  Pref."  A"     .. 

Pease  &  Partners,  Ltd.,  Ord. 

Do.        4",,  Perp.  Deb.  Stock    . 
PeebleslBruce)  &  Co.,La.,  6%  Cm.P, 
Pooley  (Henry)  &  Son.,  Ltd.,  Ord  . . 

Do.        6i%  Cum.  Pref 

Projectile  Co.  (1902),  Ltd.,  Ord.     . . 

Rhymney  Iron  Co.,  Ltd 

Do.        New  

Do.        5%  Mort.  Deb.,  Red.    . . 

Riohardsons,  Westgarth  &  Co.,  Ltd., 

Ord.  3E0,001— 700.000     .. 

Do.  6'!i  Cum.  Pref. 

Do.        44%  Perp.  Deb.  Stock  .  . 

Ruston,  Proctor  &  Co. ,  Ltd 

Scott  (Walter)  Ltd.,  Ord 

[  Do.  6%  Cum.  Pref.    . . 

Do,  4%  Perp.  Deb.  Stk. 

Sbelton  Iron.  Steeland  CoalCo.,Ld. 

1st  Charge  .5%  Debs..  Red   .. 

Do.     6",.  2nd  Mort.  Debs.,  Red. 

South  Durham  Steel  A  Iron,  Lid. Or. 

Do.  6%Cum.  Pref.. . 

Do.        44%  Per.  Deb.  Stock 

Stephenson  (Robert)  &  Co.,  Ltd., Or. 

Do.  6*%  Cum.  Pref.     .  . 

Do.        4%  Perp.  Deb.  Stock 

Stewarts  &  Lloyds,  Ltd.,  Ord. 

Do.        6%  Cum.  Pret 

Swan,  Hunter  &  Wigham- 

Ricliardson,  Lim.  Ord. 

Do.    5%  Cum.  Pref 

Do.    4J%  1st  Mort.Deb.Stk.Reo 

Thames  Iron  Works,  Shipl>uilding 

&  Engineering  Co. .Ltd. ,5%  Cum.Pf. 

Do.    4%Irredeem.IstMort.Deb. 

Thornycvoit  (John  I.)  &  Co., Ltd. Or. 

Do.  do.       6%  Cum.  Pref. 

Tjlor  (J.)  4  Sons,  Ltd.  5%  Cum.Pf. 

United  States  Steel  Corp.  Com. Stk. 

Do.  7%  Cum.  Pref.  Stock 

Do.     10.e0vr.5%Skg.Fd.G.Bds. 

Vickers,  Sons  &  Maxim.  Ltd.  Ord. . 

Do.    5%  Non-Cum.  Pref. 

Do.     6%  Non-Cum.  Pref.  Stock. 

Do.    4%  Ist.Mort.Deb.Stk.Red. 

Do.    44%  2nd  Mort.  Debs., Red. 

Weardale  Steel,  Coal  4  Coke, 

Ltd.,  Det.  Ord. 

Do.        6%  Cum.  Pref.  Ord.      . . 

Do.        4%  Perpetual  Deb.Stock 

Weldless  Steel  Tube,   Ltd.,  Cum. 

Pref.  54 

Do.       Mort.  Deb.  44%     .. 

Willans  &  Robinson,  Ord 

Do.        6%  Cum.  Pref 

Do.        4%lstMort.Deb.Stk.Red 
Yorkshire  Iron  &  Coal  Co.,  Ltd., 

44%  let  Mort.  De^).  Stk.  Red. 


100 

s 

5 
10 

100 
5 
1 
5 
1 
5 
6 

100 

1 
1 

100 

10 

1 

1 

100 

100 
100 

1 
1 

100 
10 
10 

100 
10 
10 

1 
1 

100 


Ift-  IH 

12^-131 
98  -191 
183-18J 

'W 

41— 4| 

4-  4} 

Il%-1A* 
100      108  -110 
10       Ui-U} 

1      I    IfB-    1| 

1        tS—  IJ, 
100    '98-155 

62J  1  80  —  83 
10       12g-iaj 


89  -  93 

5-54 
6  —  64 
ISJ— 13S 
99— 102* 
4J-54 
11/- -11/6 

i  -i 

102—104 

lA-lJ 

'  -  14 

97  —  100 

lOi-lOJ 

„«-  lA 
I  94-97 

94-97 
97  -101 
lii-lA 

93  —  9(1 
24-  3 
5  —  6t 
SO—  83 
19i-  193 
144-  16 

M-« 

«-lAl 

96  —  99 


1 

100 

1 

1 

10 


81—84 

3-1 

B-  lAi 

94-  n 

$100  3s*—  3>(J 

$100  108"— 1084 

$1000      99—101 

1  2g-25 

loJ    iv^Zial" 

100      105  —107 
100    ^1054— 107.i 

1 

1 
100 

5 
100 

5 

5 
100 

100       77  , 


14- 

1} 

li-li 

90  - 

93' 

44- 

4f 

92  - 

98 

14- 

2 

24- 

-34 

17  - 

-82 

Slocks  and  Shares  marked  *  are  quoted  ex-dividend. 
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II  —ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TRACTION.— Coiitd. 


PreseQi 

Amount 

SabBCtlbed. 


CloBing 
Prices. 


£616,353 
105,731 
150,000 

£126,000 

£125,000 
36,000 
■40,000 

£200,000 
85,000 

£100,000 
52,000 
61,000 

£300000 
233,334 

£233,334 
99,261 


17,139 

£344,0^3 

£100,000 

112,100 

31,390 
£200.000 

10,248 

25,000 

£200,000 
35,000 

35,000 

£50000 

50,000 

£300,000 

7,600 

100,000 

37,850 


6 

Stk 

Stk 

2 

2 
Stk 
10 
10 

Sbk 
5 

5 
Stk 
10 

100 
10 

1 

12 


4% 
6% 
1/7^ 
2/93 
i% 
7/6 
6/- 

4% 
51- 

2/3 

4i% 
6/- 

4% 


£150,000  I  100 


12/ 

4% 


Alliance  Elec.Co.,  Ltd.  6%  Cura.Pt. 
Aron  Elec.  Meter  Ltd.,  6%  Cum.  Pf. 
Bell's  Asbestos  Co.,  Ltd. 
British  .Aluminium  Co.  7^/,Cam  Pref. 
Do  5%lst  Mort.  Deb.  Stk.Rd. 
British  Insulated  &  Helsby  Cables 
Ltd..  Ord. 

Do.  6%  Cum.  Pref 

Do.  4*%  1st  Mort.  Dob.  Stk.  Rd. 

British  Thomson-HoustonCo.,  Ltd., 

4i%  1st  Mort.  Deb.  Stk.  Red.  . . 

British  Westinghouse  Electric  and 

Manufac.  Co.,  Ltd.,«'>/c  Pref.  .. 

Do.        4%  Mort.  Deb  Stk.  Red... 

Brush  Elec.  Enging.  Co.,LW.,Ord. . 

Do.        6%  Pref 

Do.        4j%Perp.lstDeb.8tk... 

Do.        44%Perp.  2nd  Deb.  Stk. 

Callender's  Cable*  Constn. Ltd. Ord. 

Do.    5  %  Cum.  Pref 

Do.    44%lstMort.Deb  Stk.Rcd. 
Crompton  &  Co.,  Ltd.. .         ■■„,■• 
Do.        5%  1st  Mort.  Reg.  Debs. 
Dick,  Kerr&  Co.,  Ltd.,  Ord. 

Do.      6%  Cum.  Pref 

Do.      44%  Deb.  Stock,  Red.    .. 
Doulton  &  Co.,  Ltd.,  6%  Cum.  Pref. 
Do.     lstMort.4%Iree.Deb.Stk. 
Edison  and  Swan  United  Electric 
Light,  Ltd.,  "A"  Shares 
Nos.  1-99,261 
Do.    "A  ■■  Shares  Nos.01-017, 139 
Do.    4%  Deb.  Slcck  Red. 
Do.    5%  Second  Dell.  Sik.  Red. 
Electric  Construction  Co.  Ltd.     .. 
Do.    7%  Cumulative  Pref. 
Do.    4%  Perp.  1st  Mt.  Deb.  Stk. 

Evered  end  Co.,  Ltd 

Gen.    Elect.    Co.  (1900),  Ltd.,   5% 

Cum.  Pref. 

1         Do.    4%lst.Mt.Deb.Stk..Red. 

Henley's  (W.  T.l  Telegraph  Works 

Co.,  Ltd.,  Ord. 

I        Do.        4i%  Cum.  Pref 

Do.        4J%  Mt.  Deb.8tk.Red. 
India  Rubber.  Gutta  Percha  & 

Telegraph  Works  Co.,  Ltd., 
Do.  1st  Mort.  Deb.  Red.  .. 
Parker,  Thos..  Ltd.  .  ■  ■  ^  y 
Scott  (Ernest)  &  Mountam,  Ijd.,Ord. 
jTelegtaph  Coostruclion  and  Mam- 
tenance  Co.,  Ltd. 
1        Do.        4%  Deb.  Bonds  . . 


1 
1 
1 
6 
100 

5 

6 

100 

100 

5 

100 
2 
2 

100 

100 
5 
5 

100 
3 

100 
6 
5 

100 
1 

100 


Present 

Amount 

SubBcribed. 


Last 
Divi. 
dend. 


CloBing 
Prices. 


i-  8 

5  —  5i     ! 
98  — 102*  ', 

Hi-li 

5J—  6} 

103  —106 

j    98-100 

21-21 

85  —  fc9 

i-      I 

u- 13 

93  —  97 
77  -  80 
11  —  12* 

H-  5J 
109  —111 

94  -99% 
S|—  SI 

6  —  BJ 

106  —108 

'  u-  n 

107  —110 


3 

5 

100 

100 

i 

2 

100 

10 

10 

100 


100 

10 
100 
10 

1 

12 
IOC 


18-  If 

2  '2h 

85  —  i'l 

93  —  97 

i-i 

li-2» 
92  —  95 
10  —  12 

9i—  10 
90—100 

12  —13 

5il-  6| 

109—111 

15i-16J 

99  —102 

64—    7 

17/3—17/9 

33  —  35 
102—  104 


III. -ELECTRIC     TRACTION. 


Present 

Amount 

Subscribed ' 


Last 
Divi- 
dend. 


Paid 
up. 


Closing 
Prices. 


120,000  1 

5 

3/- 

260,007 

5 

2/6 

£230,000 

Stk 

b% 

20,000 

10 

12/-   j 

10,000 

10 

6/- 

£46,300 

100 

6% 

£191.3^6 

stk 

44% 

76,606 

1 

59,394 

1 

11-ld 

76.000 

6 

— 

75,000 

6 

2/6 

£425.000  Stk 

£200,000  Stk 

1 

138,301  I  10 

166,437  *  10 

£1,000,000  Stk 

£250,UOU  Stk 

100,000  6 


40,500 
i7,000 


44% 
6% 

6% 
6/- 
6/- 

m> 

2/6 

8/- 
8/- 


Anelo- Argentine  Trams  Co.,  Ld.,Or. 

Do.  5%  Cum  Pf. 

Do.  Permanent 

6%  Debenture  Stock,  1888   . . 

Barcelona  Trams  Co.,  Ltd.,  Ord.   . . 

Do.  6%CumP(.Share3 

Do  5%  Debs.,  Red.  .. 

Do.  44%Re'l-I''''''3"'- 

BathElecTrams.Ld.,  Pf.Or. 

Do.  5%  Cum.  Pf. 

Brisbane  Electric  'iram  Investment 
Co.,  Ltd.,  Ord.  .. 
Do.  5%Cum.Pf. 

Do.    44%  1st  Deb. Stk.,  Red. 
Brit.  Columbia  Eleo.  Rly.  Co.,  Ltd. 
Def.  Ord.  Stock      .. 
Pref.  Ord.  Stock     . . 
rit.  Electric  Traction,  Ltd.,  Ord 

Do.        6%  Cum.  Pref 

Do.  5%  Perp.  Deb.  Stk. 
Do.  4%  2nd  Deb.  Stk.  Red. .  ^ 
Buenos  Ayres  &  Belgiano  Electric 
Trams,  Ltd.,  Ord. 
Do.  "A"  6%  Cum  Pref.  .. 
Do.        "B"         ido. 


5 
5 

100 
10 
10 
100 
100 

1 


5 

5 

100 

100 
100 
10 
10 
100 
100 

6 
6 
6 


£200,000  I    Stk 

£220,000  100 

102,268  ,       5 

£350,000  Stk 

480,000  '       1 

40,000  5 

£300,000  100 

£120,000  Stk 

60,000  10 

59,987  10 

30,000  5 


£150,000  ; 
125.000 


Stk 
10 


B|-8i 
6|-  64 

141  —144 
131—  14J  ' 

94  -  10 
98  -lOl     , 
97  -102 

i-1      1 

«-iA.    I, 
1-14 

33-  4i« 
95  —  9i 

124-127' 
111— lU 
9g-104 
11  -114 
121  —123 
93  — lOD' 

3H-S« 
5»-6« 
5  -   54 


£1.031,000  Stk 

£60,000  Stk 

314,016  ',  1 

500,000  I  1 

£860,000  Stk 

60,000  :  5 

110,923  8 

£150,000  100 

£196,200  ,  Stk 

24,600  !  10 

24,500  10 

£220  000  Stk 


6%     Buenos  Ayves Elec. Trams  Co.(1901)j 

Ltd.,  5%  Db.  Stk.,  Red. 

6%      Buenos  Ayres  Gd.  Nat.,  Ltd.,  6% 

IstDeb.  Eds. 

5/-     Calcutta  Tramways  Co.,  Ltd. 

44"^  Do.        44%  1st  Debr  Stk.,Red. 

6d.    Cape  Electric  Tramways,  Ltd.     .. 

2/6     City  of  Birmingham  Trams  Co., Ltd. 

I  5  %  Cum.  Pref. 

4%     I  Do.        4%  1st  Mort.  Debs.  . . 

5%     iColombo  Elec.  Tram.  *  Light.  Co., 

Ltd.,  50(,  1st  Mort.  Dsb.  Stk.  Red. 

6/-    ! Dublin  United  Trams.   Co.  (1896), 

Ltd.,  Ord.     .. 

6/-  Do.    6%  Pref 

2/6     Isle  of  Thanet  Elec.   Trams,  and 
Light.  Co.,  Ltd.,  6"„  Cum.  Ptef. 
4%  Do.    4%  Deb.  Stock.. 

6/.     London  United  Trams.  (1901),  Ltd., 

5%  Cum.  Prel 

4%         Do.    4%  1st  Mort.  Deb.  Stk.  Red. 
6%      Madras  Electric  Trams  (1904),  Ltd., 

6%  Deb  Stock,  Rud 

—      Metropolitan  Elec. Trams,  Ltd., Def. 

6d.  Do.  5%  Cum.  Pref 

41%  Do.  44%  Deb.  Stock,  Red. 

6/-    New   General  Traction    Co.,  Ltd., 

6%  Cum.  Pref 

2/9^    North  Melropolit,^n  Tramways  Co. . 
34%  i  Do.  34','u  Mort.  Debs. 

6%  iPerth  Electric  Trams,  Ltd.  (W.A.) 
5%  1st  Mort.  Deb.  Stock,  Red. . 
10/-  i Potteries Elec.Traciiin  Co.,Ld.,Or. 
6/-   I  Do.  6%  Cum.  Pref.     . . 

44%   I  Do.  447„Deb.Stk.,Red. 


98—100 


100 

6     1 
100 

1 

101—106 
9i-95 

107  -109 
1  -li 

6 
100 

4J-5J 
101—103 

100 

101-103' 

10 
10 

184-144 
16-  16 

5 
100 

83*— 88 

10 

100 

100—103 

100 

1 

1 

100 

103  —10^5 
106  -108 

6 

8 

100 

4-   14 

4J-43 
93  —  98 

100 
10 
10 

100 

104  -107 

9j-  n 

;03  —106 

IV.— ELECTRIC    LIGHTING    AND    POWER. 


7,600  '     10 


7,500 

7,500 

£70,000 

14,000 

£50,000 

27,607 

12,493 

60,000 

£288.782 

70,000 


10 
10 
stk 
5 
Stk 
5 

5 

5 

Stk 


80,000 

5 

£360,000 

Stk 

41,436 

i> 

£150,000 

Stk 

70,595 

10 

40,000 

10 

£400.000 

Stk 

£300,000 

Stk 

40,000 

10 

30,000 

£400,000 

70,000 

70,000 

£300,000 

£80,000 

10,000 

£.50.000 

15,000 

13,000  i 

£50,000  I 

150,000 

21,000 


14/- 

4/6 

6/- 
44% 

3/6 
44% 

4/6 

3/6 
5/- 
4% 

2/6 

2/3 
4% 
2/3 
44% 
71- 
61- 
6% 
44% 
.4/- 


10  6/- 
Stk  44% 
6  2/6 
6  i  3/- 
Stk  44% 
Slk        6% 


5 
Stk. 
10 


2/- 
44% 

6/- 
44% 


Stk 
1         — 
6/. 


Bournemouth  &  Poole  Elec.Sup.Co., 

Ltd..  Ord.     .. 

Do.        44%  Cum.  Pref. 

Do.        6%  Cum.  Second  Pf,     .. 

Do.        44'%  Deb.  Stock  Red     . . 

Bromley(Keui)Elec.Lt.  &  Pr.  Co.Ld 

Do.      do.    44%  1st  Deb.  Stk.  Red. 

Brompton&Kensington  Elec. Supply 

Co.,  Ltd.  Ord.      .. 

Do.        7%  Cum.  Pief.  Shares.. 

Calcutta  Elec. Sup.  Cor.  Ltd., Ord.. 

Central  Elec.  Sup. Co.,  1  .td..  4%  Gua. 

Deb.  S  k.     .. 

Charing  Cross  cS  Strand  Eleo.  Sup. 

Corp.,  Ltd.,  Ord 

Do.  do.    4*%  Cum.  Pref... 

Do.  do.    4%  Deb.  Stk.  Red. 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 

'        Do.        do.     45",,  Deb.  Stk.,  Red 

Cityof  London  El.Lghlg.Co.,Ld.,0. 

Do.      6'^o  Cum.  Pref 

Do.      5"o  Deb.  Stk.,  Red      .. 

Do.      44%  2nd  Deb.  Stk.,  Red 

Countyof  London  Elec  Supply  Co., 

Ltd.,  Ord. 

Do.        6%  Cum.  Pref 

Do.        44'',b  Deb.  Stk.,  Red.     .. 
Edmundson'ii.  Elec.  Cor.  Ltd.,  Ord. 

Do.        0"o  Cum.  Prel 

Do.        44'^„lstvlort.Dh.8tk.Reg 

Electric  Lighting&  Traction  Co.  of 

Australia,  Ltd.  6%  Deb.  Slk.  Red.' 

Folkestone  tOlec.  Supply  Co.,Ld,,  O. 

Do.        4*%lBtDeb.3tk.,  Red. 

Havana  Electricity  Co.,  Ltd 

Hove  Elec.  Lighting  Co.,  Ltd., Ord. 
Isle  of  Wight  Electric  Light*  Power 
Co.,  Ltd.  44'ij  Deb.  Stock,  Red. 
Kalgoorlie  Electric  Power  &  Light- 
ing Cjrp,  Ltd.,  6  "„  Cum.  Pref. 
Kensiu'^tonand  Kuightsbridge  Elec- 
tric Lighting  Co.,  Ltd.,  Ord.  .. 


10 
10 

10 

100 

5 

100 


12}-  12J 
lOJ-108 

lis  -  m 

107  —109 

64-  6= 

102  — 105» 

94-93 
9J-  »^ 
9  —    9J 


100      li).«.  —108 


5 

5 

100 

5 

100 

10 

10 

100 

100 

10 

10 

100 

8 

6 

100 

100 

6 
100 
10 


7—74 
5J-  5j 

103  -105 
H-  6i 

no  —11a 

1-2  -  124 

13J-141 

124  -128 

104  —106 

93-lOi 
122- !•« 

Ill  —114 
6i-  6 
6  -fii' 

109  —111 


85  - 

-90 

H- 

-ej 

lOu  - 

-1D3 

9  - 

-  10 

8J- 

-H 

99- 

-102' 

n- 

-lA 

111- 

-12J 

Stocks  and  Shares  ni.ivked  •  are  quoted  ex-divid«nd. 
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ELECTRIC  LIGHTING  AND  POWER.— Ctmtd. 


TELEGRAPHS  AND  TELEPHO.VES.— Contd. 


Present 
Amount 

Subscribed. 


(       a 

^ 

Dlvi. 

" 

dend. 

1 

Paid 
up. 


£135,000  :  Stk     4% 


111,000 

A     \ 

19? 

60,000 

5 

a/- 

£371,895 

Stk 

4% 

100,000 

IC 

5/- 

76,121 

5 

2/3 

220,000 

Stk 

4*'Jr. 

250,000 

Stk 

3^% 

£260000 

- 

H% 

10,852 

10 

SI- 

£59,000 

100 

4% 

16,500 

5 

2/6 

£50,000 

Stk 

4% 

£81.700 

100 

44* 

40,000 

5 

5/- 

20,000 

5 

3/6 

£150,000 

Stk 

84% 

12,000 

6 

4/- 

£60,000 

Stk 

4% 

65,000 

6 

4/- 

100,000 

1 

50,000 

1 

Sii. 

£100,000 

Stk 

4*% 

50,000 

5 

2/6 

30,000 

5 

2/6 

£200,000 

Stk 

4^"; 

110,000 

5 

6/6 

2/6 


Kensington  and  Knightsbridge  Elec- 
tric Ijighting  Co.,  Lid.,  and  the 
Netting  Hill  Eectrlo  Lighting 
Co.,  Ltd. ,4%  Deb.  Stock,  Red. 
'London  Elec.  Supply  Corp.,l.d.,Ord. 

Do.    6%  Pref 

Do.    4%lstMoi-t.Db.Stk.,Red- 
MetropolilanElec.  Sup.  Co.,Ld.,Or. 

Do.    44%Cum.PreI 

Do.    4i%lstMort.Db.Sk.,Red. 
Do.    slobMort.Deb.Stk  ,Eed. 
Midland  Elec.  Corp.  for  Power  Dis- 
tribution. Ld., 44%  1st  Mort. Deb. 
Netting  Hill  Elec.  Lte.  Co.  Ltd.Ord. 
Do.  4%  1st  IVKirt.  Debs.     . . 

Oxford  Electric  Co.  Ltd.,  Ord. 

Do.        4%  Debenture  Stk.  Red.' 
Royal  Elec.  Co.  (of   .Montreal) 

41%  20-yr.  1st  Mort. Deb 
St.  James'  &  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  7"i  Pref 

Do.  8J%Deben.  Stock,  Red 

Sraithfleld  Markets  Elec.  Sunply 

Co.,  Ltd.Ord. 
Do.        4%  Debenture  Stk   Red. 
South  London  Elec.  Sup.  Co., Ltd. O. 
South  Metropolitan  Elec  Light 

&  Power  Co.,  Ltd.  Ord. 

Do.        7%  Cum.  Pref 

Do.        41%  1st  Deb.  Stock  Red. 
Urban  Electric  Supply  Co.,  Ltd.,  0. 

Do.    6%  Cum  Pref 

Do.    41%lstMorl.Deb.Stk.Red 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord. 
1        Do.        5%  Cum.  Pref 


100 
3 

100 

10 

5 

100 

100 

100 

10 

100 

5 

100 


Closing 

Prices. 


{)»  -llil 

1?     2i 

5  -  5i 

99  -lOi 

111  -lOJ 

H-H 

!09  —11.1 

97-  90 

101-103% 
14  —  15 
98  -ICO 
63-  6J 

ino  — loj 


Present  S 

\lnount  S 

Subscribed.       a 


Last 
Divi- 
dend. 


100      100  —103 


6 

5 

100 

6 
100 

6 


!  34 -14  J 

Si-     Hi 
98' -inn" 


76 


8C 
-  4 


1 

1 

100 
5 
6» 

100 

Ift-lrt 

105  -108 

44-  4t 

104  — lOS 

6 
6 

123-124 
6  -  6i 

v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Present 
.Vtnouiit    ■ 
Subscribed 


Last  I 
Divi- 
dend. 


Closing 
Prices. 


10 

Stk 

Stk 

Stk 

5 


£34,800  I  100 

25,000 

£763,580 

£3,118,210 

£3,1 18,210 

44,000 

1 16,000,000  $100 

£1,903,856  Stk 

16,000  10 

6,000  10 

6,000  5 

£30,000  50 

60,710  20 

£85,800  100 

£300,000  I  100 

£200.000  •     25 


300.000 

£602,400 

£4,000,000 

£2,000,000 

£1,836,814 

.150,000 

£.i3  700 

17,000 

73.680 

£1,983,333 

£1,966  667 

2SO.0O0 

£2,000,000 

£6*i,:-93 

179,313 

.^0,000 

£100,000 

11,839 
68,000  j 
40,000  1 
£179,947 

15,609  1 
£30,008 
1.50,000 


10 

Stk 
Stk 
Stk 
Stk 
10 

100 

25 
1 

Stk 

Stk 

5 

Stk 

Stk 

1 

1 

100 

8 
5 
5 
Stk 
10 

100 


i% 


14/- 
28/- 

21- 

61- 

S2 

4% 

5/- 
10/- 

2/- 

5/- 
44% 

4/- 
44% 

4% 
4% 

2/6 

4% 
26/- 
17/6 
4% 
51- 

44% 

12/6 

95d. 
6% 
5% 
2/6 

34% 
4% 

7|d. 

V|d. 
4% 

4;- 

3/- 

2/6 

5% 

51- 


Afrioan  Direct  Tel.  Co.,  Ld.,4%  Mt. 

Debs.  (Series  A),  Red.     ..         .. 

Amazon  Telegraph  Co.,  Ld 

Anglo-American  Tel.  Co..  Ltd.,  Ord. 

Do.  6%  Preferred  Ordinary 

Do.  Deferred  Ordinary     .. 

Chili  Telephone  Co.,  Ltd 

Commercial  Cable  Co.,  Capital  Stk. 
Do.  Sterl..500-yr4%  Deb.  Stk., Red. 
Cuba  Submarine  Tel.  Co.,Ld.,Ord. 

Do.        10%  Preference  . . 
Direct  Spanish  Telegraph  Co.,  Ord. 
10%  Cum.  Preference 

Do.        4i%  Debs 

Direct  U.S.  Cable  Co.,  Ltd 

Direct  West  India  Cable  Co.,  Ltd., 

4*%  Reg.  Debs.l 

Bast.  4  S.  African,  Ld.,4%  Mt.  Db^. 

I    Do.    4%  Rg.Mt.  Dbs.  (Mauritius 

Subsidy).. 

[Eastern  Extension,  Australasia  andl 

China,  Ltd.. . 

Do.    4%  Mort.  Deb.  Stk.,  Perp.l 
Eastern  Tele.  Co.,  Ltd.,  Ord. 

Do.        3  %  Fret. 

Do.       4%  Mort.  Deb , 

Great  Northern  Telegraph  Co., Ltd.,' 

(of  CopenliiLgen)    . .  I 

Halifax  and  Bermudas  Cable  Co., 

Ltd.,  4J%  1st.  Mirt.  Debs.  Red. 
Indo-European  Tele,  "'.o.,  Ltd. 
Monte  Video  Telephone  Co., Ltd. ,0. 
National  Telephone  Co.,  Ltd.,  Pref. 

Do.        Deterred 

Do.        5%  Non-Cum.  3rd  Pref. 

Do.        3*%  Deb.  Stk.,  Red.     .. 

Do.        4%        do.        do. 
Oriental  Telephone  &  Elec.  Co., Ltd. 

Do.        6%  Cum.  Pref 

Pacific  &  European  Tel.  4%  Guar. 
Debs.  Red... 
Reuter's  Telegram  Co.,  Ltd. 
United  River  Plate  Telep.  Co.,  Ltd. 

Do.        5%  Cum.  Pref 

Do.        5%  Deb.  Stock,  Red.    .. 
W.  African  Telegraph  Co.,  Ltd.     .. 
WestCoastof  America,  Ltd. 
Do.    4%  Deb.  Guar,  by  West.Tel. 


100 

10 

IOC 

100 

100 

5 

«100 

100 

10 

10 

5 

5 

50 

20 

100 
100 


99  —102 

4  —  44 

60  —  62 

1074-108." 

151-161 

74-  n 

96  —  98 
8-J-  91= 

17  -18* 

Sg-  3S 

91—  93 

100- 109% 

134-14 

100—102 
99  —101 


25      99J10lj%' 


10 
100 

100  • 

100 

100 

10 

100 

25 

1 

100 
100 

5 
100 
100 

1 

1 

100 

8 

5 

5 
100 
10 

24 
100 


88,321 
34,563 
4,669 
£80,000 
207,930 
£75,000  I 
518,916  ' 


10 
10 
10 
100 
10 
100 
stk 


6cl.  W.India&PanamaTeleg.Co.,Ld.,Or. 

6/-  Do.        6%  Cum.  1st.  Pref. 

6/-  Do.        6%  Cum.  2nd  Pref. 

6%  Do.        6%  Deb 

3/-  Western  Telegraph  Co.,  Ltd. 

5%  Do.     6%  Debs.,  2nd  Series,  1906 

4%  Do.     4%  Deb.  Stock,  Red. 


Paid 
up. 


Closing 
Prices. 


10  H-U 

10  84-  9 

10  7i-  n 

100  '101  — lu 

10  14J— I4J 

100  101  -10.1 

100  1021— 104  J 


VI.— SHIPPING    COMPANIES. 


Present  o 

Amount     '      3 

Subscribed.       5 


I  Last 

!  DIvl- 

dend. 


Paid 
up. 


Cloaing 
PrleeB 


32,600 

10    i 

£3M,000 
£672,900 

Stk  i 
Stk 

40,  000 

10 

£600,000 
£760,000 

stk 

Stk 

60,000 

20 

40,000 
£461,430 

20    i 
Stk 

1,200.000 
25,328 
36,758 

£160,000 
65,000 
40,000 

£200,000 
141,600 

1 

74 

8 
Stk 

5 

6 
Stk 
10 

£1,160,000 

Stk 

£1,160,000 
15.000 
39,075 

Stk 

100 

5 

39,075 
141,841 

5 
10 

24,000 
£1,008,894 

10 
Stk 

6/6 

44% 
44% 

6/6 

44% 
44% 

16/- 

8/- 
H% 

6d. 
4/7 
4/9? 
4% 
1/3 
2/9 
44% 
5/- 

5% 

19% 
30/- 
2/6 

2/6 
4/- 

4/6 

4% 


Anchor  Line   (Henderson    Bros.),  I 

Ltd.,  61%  Cum.  Pref. 

Do.     44%  Red.  1st  Mort.  Deb.Stk. 

British  A  African  Stm.  Nav.  (1900) 

Ltd.,  4*%  Ist  Mort.  Deb.  Stk.,  Red.! 

Bucknall  Steamship  Lines,  Ltd.,      j 

51%  Cum.  Pi-ef. 

Do.        44%  1st  Mort.  Deb.  Stk. 

Clan  Line  Steamers,  Ltd.,  41%  Deb.' 

Stk.  Red.     ..1 

Cunard  Steam  Ship  Co.,  Ltd., 

Nos.  1-00,000..' 

Do.  No.s.  60.001-100,000 

Elder  Dempster  Shi|)ping,  Ltd.,  4.^% 

1st  Mort.  Deb.  Stk.  ". . , 

Furness,  Withy  A-  Co.,  Ltd.,  Ord... 

Gen.Sieam  Navigation  Co.,  Ld.,Ord. 

i     Do.     Non-Cum.  6%  Pref 

Do.    4%  1st  Mort.  Ueb.  Stk.  Red. 

Houlder  Line,  Ltd., Oi-d 

Do.    54%  Cum.  Pref 

Do.    41%  1st  Mt.  Deb.  Stk.  Red. 
Leyland  (Fredk.i,*  Co..  (1900), Ltd., 
r,"„  Cum.  Pref.     . . 
Peninsular  and  Oriental  Steam  Nav. 
Co.,  5%  Cum.  Pref.  .. 
i  Dn,        do.        Deferred 

Royal  Mail  Steam  Packet  Co  Ord  . 
Shaw,  Savill&  Albion,  Ltd.,  5% 

Cum.  "  A'Pref. . 

Do.        "B"Ord 

Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 

Do.        41%  Cum.  Pref 

Do.        4%  Debenture  Stk.,Red. 


10 
100 


10 

100 


20 
10 

100 
1 

74 

8 
100 

S 

5 
100 

10 

100 
100 
60 

S 
5 

10 
10 
100 


9i—  93* 
99  — 101» 

98  -100 

5i-6J 
89  -  92 

99  —101 

144-  IS 
61-  7 

102—104- 

•'4  -ir 

5-54 
SJ—  9 

98  —100 
2-21 
2J-3J 

87  —  90 

6  —  6J 

i   127-130 

1  245— -248 
45-  47 

4i-6J* 
3|-  4i* 

8J-  9* 
104-  11 

100  —102 


VII.— MISCELLANEOUS    COMPANIES. 


Present 

Amount 

Subscribed. 


Last  I 
Divi  I 
dend. 


Paid  I 
up. 


Closing 
Prices. 


144-15 
106  --10S 
143  --146 

89  —91 
196  -108»  , 

354-  361  t 

100—102 
55  —  57' 

]    M-W 
1114—1124 

1061— 1074 
5a'—  5i 
98  -100 

104  —106 

li  -  ir 

100—103 

73-  8i 

.7-71 

51-  68 

110  —112 

10—101 

ft  -     ti 
1110—102 


60000  1  9p.1l.  Chndburn'slShipiTele.  Ltd.,Ord...  1  ;ljS;— 1^ 

£750,000  Stk  5%  General  Hydraulic  Power  Co.,  Ltd.  100  123—128 

12,500  10  10/  Oakey  (.John)  and  Sons,  Ltd.,  Ord.. I  10       25  —  27 

10,000  10  '    6/-             Do.               do.         6%  Cum.  Pt.  10       14-1." 

183,538  1  6-3d.  Power  Gas  Corp.,  Ltd.,  Ord.,  Nos.l 

66,463-250         i  15/-         J  —     i 

66,462  1  8-4d.            Do.                do.           Nos.l  66,462|  1  '       g—     1 

135,000  1  6d.  Waygood  (R.)  &  Co.,  Ltd.,  Ord.      ..|  1         l|-|J 

136,000  I  1  7Sd.              Do.           6%  Cum.  Pref.       ...1  1  I     IJ-IJ 


EAILWAY  CARRIAGE 

& 

WAGON 

COMPANIES. 

Present     1 
Amount 
Subscribed,! 

02 

!  Last  , 
;  Divi-  1 
dend. 

Name. 

Paid 
UP. 

CloBiag 
Prices. 

10,000 

10 

7/6  1 

8,739 
10,000 
30,111 

10 
10 
7 

3/- 

6/- 
7/- 

44,889 

14,567 

4,150 

781,808 

7 

10 
10 

1 

3/6 
1/3 
6% 
9d. 

164,288 
235,000 
20,000 

1 

1 

20 

6d. 

7td. 
20/. 

Birm.  Railway-Car,  &  Wagon,  L., 

1-10,000 

Do.        Second  Issue  1-8.739 

Do.        Cum.  Pref.  6%  1-10,000. . 

Gloucester  Rail. -Car  &  Wagon,  Ld., 

A,  l-i9,861  &  49,751-50.000 

Do.      B,29,.S6a-19,7"A  50,001-75,000 

Lancashire  Wagon,  Ord 

Do.  do. 

Metropolitan    Amalgamated    Rail. 

Carriage  &  Wofeon,  Ld.,  1-784,808 

Do.    Cum.  A  Pref.  5%  1-164,288 

Do.     Cum.  B  Pref.  6%  1-235,000 

Midland  Rail.-Oar  \-  Wagon,  Li. 

1-20,000 


4 
10 
1 

91—  9i 
13'- 14J 
105-  Kj.i 

7 

2 

10 

1 

41—  4J 

2J—  2J 

!0g-108 

44/ 40/ 

1 

1 

10 

24/.  —24/6 
27/-  —28/- 
20J-  2lj 

Stocks  and  Shares  marked  *  are  quoted  ex-dividend 
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COPPER. 


Z.' 

1 

1 

, 

,3     , 

1     ,7     1 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS, 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


IVIARKET     REI>ORT. 

Wednesday,  Xovciiibci   Sth,  1905. 


'"pHE  Copper  market  has  sliown  evidence  of  slackness 
*■  during  the  past  week.  At  one  time  prices  were 
inclined  to  sag  a  little,  but  the  position  was  so  generally 
strong  that  no  sharp  break  in  quotations  could  be 
anticipated,  and  indeed,  the  market  now  shows  renewed 
strength.  It  is  evident  that  the  reduced  stocks  of 
standard  Copper  have  facilitated  controlling  operations, 
and  that  the  big  holders  are  able  to  keep  a  tight  hand  on 
the  position.  On  the  improved  tone  there  has  been  a 
tendency  for  bears  to  cover,  and  the  market  closes  firm 
with  a  fair  amount  of  business  at  £72  12s.  6d,  cash,  and 
;f  71  10s.  three  months. 

The  Tin  section  remains  strong  notwithstanding  the 
fact  that  Eastern  advices  have  been  somewhat  erratic  in 
tone.  There  is  a  well-sustained  demand  for  all  positions, 
and  quotations  have  again  hardened,  near  delivery  being 
dealt  in  at  over  £^150  per  ton.  In  spite  of  the  high 
price  of  the  metal  the  position  would  appear  to  be 
decidedly  sound.  The  visible  supply  has  reached  a  fresh 
low  record,  and  the  consumptive  demand  continues  to  be 
good,  so  that  with  no  probable  material  increase  in  output 
the  present  high  price  of  the  metal  appears  likely  to  be 
maintained.  Yesterdays  quotations'  were,  tine  foreign 
£"150  los.  cash,  and  £1 19  17s.  6d.  three  months. 

The  Lead  market  remains  very  firm,  near  delivery 
being  still  quoted  at  over  £1^,  buyers,  and  the  metal 
appears  to  be  very  strongly  held. 

A  slight  reaction  in  the  Spelter  market  has  to  be 
recorded,  consequent  upon  imports  of  American  metal, 
the  probability  of  which  was  referred  .to  in  a  recent 
issue.  For  near  dates  parcels  are,  however,  still  very 
scarce  at  £2^  5s.  for  ordinaries,  but  forward  metal  is 
quoted  at  a  considerable  discount  on  this  price. 

The  Pig-iron  warrant  market  has  been  weaker,  many 
operators  for  the  rise  having  taken  fright  and  thrown 
their  commitments  on  the  markets.  The  process  of 
realisation  having  been  completed,  some  recovery 
followed,  but  Cleveland  is  now  no  better  than  52s. 
Hematite  shared  the  weakness  of  Cleveland,  but  is  also 
firmer  at  the  time  of  writing,  being  quoted  69s.  6d. 
buyers,  one  month. 


IRON,  STEEL,    I>IG' 
IRON,  <&c. 


SCOTLAND. 

Messrs.  David  Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N.B.,  Quote  as 
i,>ii„„,..      Prices  delivered  in  Glasgow  or  equal ; — 


follows. 

Steel 


aTEE>- 


Siemens'  Steel  Plates 


Marine  Boiler  Quality  . .  8 

,,  ,,  ,,       Land         ,,  ,,       ...  8 

,,  Steel  Bars,  Boiler  Quality    8 

Siemens'  Steel  Plates,  Ship  Quality  Plates 7 

, ,  ■  , ,     Bars         , ,  „  7 

,,  ,,     Angles ti 


d. 
6 
K 
0 
6 
0 
0 


Manufactured  Iron 
Bars — Dalzell 


2 
12 
12 

2 

12 

2 

12 


Best   7 

,,    Horseshoe      7 

Angle 7 

Best  Angle    7 

BestBest >* 

Extra  Best     H 

Usual  terms  and  extras.      Special  rates  for  delivery  in  England 
and  export.     The  above  prices  subject  to  alteration  without  notice. 


The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wishaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal) ; — 
(Glasgow  '^  Steel)  £    s.  d. 

Steel  Angles  6  10     0     per  ton. 

Steel  Ship  Plates 6  17     (i 

Steel  Bars,  Ship  Quality 7  10    0 

Glasgow  ^  ^  Steel. 

Steel  Bars,  Boiler  Quality  SOU 

Steel  Land  Boiler  Plates     7     7     6 

Steel  Marine  Boiler  Plates 7     7     6 

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 
Special    prices  for  delivery   in  England  and   for  export.     The 
above  prices  subject  to  alteration  without  notice. 

Jobn  Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  quote  ;—  ^ 

Bars — Phtenix    7 

Best 7 

BestBest    8 

Extra  Best 8 

,,        Best  Horse  Shoe   7 

ExtraB.H.S 8 

Extra  Best  Cable  9 

Rivet    7 

Best  Scrap  Rivet   8 


s. 

d. 

5 

0 

15 

0 

5 

0 

1.5 

0 

15 

0 

15 

0 

5 

0 

5 

0 

5 

0 

1074 


PAGE'S     WEEKLY. 


November  io,  1905. 


£     s.  d. 

Angles— Phccnix 7    5  0 

Best   7  15  0 

Extra  Best    8     5  0 

Gas  Tube  Hoops— Phcenix  Best  7  15  0 

Plates — Phoenix    — 

BestBoiftr....: 8  10  0 

Best  Best  Boiler  9     0  0 

Extra  Best  Boiler  10    0  0 

Boiler  Tube  Strips— Phcenix 9    0  0 

All  per  ton,  delivered  fas.,  Glasgow,  Greenock,  Grange- 
mouth, Granlon,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 


Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 

(.Commission  extra). 


Pig  Iron : 

Coltness,  f.a.s.  Glasgow 

Gartsherrie ,,    

No   1. 

£  s.    d. 

...     3  10    0 

^     s    li 

No.  3. 
£  s.    d. 
3     6    0 
3    3     6 
3     6    0 
3     2     0 
3     5     0 

Summerlee ,,    

3  11     0 

Carnbroe    

3     5     0 

Langloan    ,,    

3  10     0 

Calder , 

...3     7     6 

3    2     6 

Clyde     . 

...      3     8     0 
...3     8     0 
...     3    5     6 

3    3    0 
3     3    0 
3    0    0 

Glengarnock,  f.o.b.  Ardrossan..  .. 
Eglinton  ,,           ■,, 

Dalmellington,  ,,  Ayr  

Shotts ,,  Leith   .. 

'.'..     Z    1    6 

3    0    0 
3    2     0 

NORTH  OP  ENGLAND. 

Messrs.  TV.  Whitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stoclston,  quote  as  follows,  at  works:— 

£    s.  d. 

W.W    ^  Bars  7     5  0 

W.W.  Be.st  Bars   7  12  6 

W.W.  Best  Best    8     5  0 

W.W.  Best  Best  Best 8  15  0 

W.W.  Best  Shoe  7  1-2  6 

Thornaby  ^  8  12  6 

Thornaby  Best '.I     2  6 

Thornaby  Best  Best    10     2  6 

Whitwell  Special  Admiralty  Cable    10  12  0 

Special  Chain  Iron  9  12  6 

Tube  and  Nail  Strips  7     7  0 

W.W.    (^   Angle  Iron ...     7     7  0 

W.W.  Best  Angle  Iron    7  15  0 

Tee  Iron,  to  8-inches  United 8    5  0 

Terms,  Cash,  less   2^   per   cent,   discount   on   10th  of  month 
oUowing  delivery. 


LANCASHIRE. 


The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, iuinounce  that  in  tlio  present  uncertain  state  of  the 
market,  their  (juotabions  are  tamporarily  withdrawn 


WORCESTERSHIRE. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  W^ilden  Works,  near 
Stourport,  quote  ; — 

Singles  Doublea 

20  G  gein.  21  G  to  24  a 

by  36in.  96in.  by  a6in. 

per  ton.  per  ton. 

Black  Sheets                                   £    a.  d.  £    s    d. 

"Vale"  10  10    0  11     0     0 

"Shield"   11     0    0  12     0    0 

"Severn" 12     0     0  13     0     0 

"  Baldwin  WildenB." 13    0    0  14     0    0 

Charcoal 17     0    0  18    0    0 

Best  Charcoal    19    0    0  20    0    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for 

Extra  widths,  Singles  to66in.,  Doubles  to  56in.,  Lattens  to  46iB. 
Extra  lengths.  Singles  to  168in.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets: 

f     s.  d.  £     3.  d. 

No.  3  Lead 14    0  0  15    0  0 

S.V.  Lead    _ 15  10  0  16  10  0 

No.  3Terne   ..  _ 15  10  0  16  10  0 

S.V.  Terne 17     0  0  18     0  0 

Singles  Doubles 

20  G  2 1  to  24  G 

to  108  to  96 

by  36in.  by  36in 

per  ton.  per  ton 

Tinned  Sheets :                               £    s.   d.  £    s    d 

Best  Coke  (Finish)    29    0    0  30  IC     0 

,,     Charcoal  (Finish) 31     0    0  32  10    0 

Extra                   ,,         33    0    0  34  10    0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  tor. 
Tin  Plates,  "Cookley,  K  "  Best  Charcoal,  £1  7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  extra 
throughout  for  all  brands. 
At  works. 


Galvanized  Corrugated  Sheets : 

'  Phcenix  "  Brand,  24  G.,  f.o.b.  London,  in  £   s.  d. 

Bundles  13     5  0    per  ton. 

'Blackwall"   Brand,   26   G.,   in   felt-lined 

cases  for  Australia,  Lf.b.  London 15  10  0        „ 


Galvanized  Working  Up-Sheets : 

£    s.  d. 

24  G.,  f.o.b.  London,  in  Bundles 14     5  0    per  ton. 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street,  London,  quote  ;— 

£    s.  d. 

Crown  Bars 7    5  0  per  ton. 

Best  Bars  (I  to   6in.  wide,  above  J  in. 

thick,  J  in.  to  4  round?  and  squares)     7  15  0        ,, 

Angles 7  10  0        ,, 

Best 8     0  0 

T's    7  15  0 

,,  Best  8    5  0 

Best  Shoe  Iron    8  15  0 

,,     Rivet  Iron    8  15  0 

,,     Best  Kivet  (Special)  10    0  0 

„     Cable    10    0  0 

,,     Screwing 9     0  0 
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£    s.  d. 

BestTurning  8  15  0  per  ton. 

„     Plating 9    0  0 

Best  Best 10    0  0 

Treble  Best 11     0  0 

Plates 8    5  0 

Best  Plates 8  15  0        ,, 

,,     Boilerplates  9     5  0 

,,'  Best  Boiler  Plates 10     5  0 

Treble  Best  Boiler  Plates 12  15  0 

lielivery  f.o.b.  Livtrjiool,  Birkenhead  or  Manchester. 

WALES. 
Cordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 

quote  "  Star  "  brand  patent  wrought  nails   steel  nails,  &c. 

Discounts— 

42^  per  cent  ofl  linoh  to  3-inch  strong  rose  and  all  fine  rose  and 
6dy.  and  8dy.  pound. 

374  per  cent,  off  3J  inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 

37,^  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  2Jj  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis  : — 
2  tons   lO/B  per  cwt.  I  d/d  any  Railway  Station. 

4  cwt.  lots  and  upwards  in;9  per  cwt.  1    '         ' 

Steel  cut  nails,  3-inch  to  6-inch  basis — 

2  tons  9/3  per  cwt.  I  d/d  any  Railway  Station. 

4  cwt.  lots  9/6  per  cwt.       1    '        •'  •' 

Slit  rods  (iron)  £8  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Eastcheap,  E.G.  —  Works:  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwria, 

quote : — 

Per  Box. 
f.o.b. 
Wales. 
Coke  Tin-plates.  £   s.    d. 

C  18.?  by  14  li4s.  110  lb.  "BV"  0  13  3 

C  20    byl0225s.l5o    „"  Jumbo  "  0  18  9 

C  20    by  14  1125. 108    „"  Lydbrook  '  0  13  0 

0  28    by  20  112s.  216   ,,  "Lydbrook"  1  G  3 


Charcoal  Tinplates : 

C  20  by  14  112s.  108  lb. 


'  AUaway  " 


0  13    9 


BELGIUM. 


C.     L.     Faulkner,     Suffolk     House,     Laurence 
Pountney  Hill,  London,  E.C.,  quotes  :— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £  s.    d 

Blooms  at  4  2    0  perton. 

Billets at  4  4    0 

Sheet  Bars at  4  GO 

Finished  Steel : 

Bars   at  5  15  0  per  ton. 

Angles   at  5  16  0 

Tees   at  5  19  0 

Joists at  5    0  0 

Fencing  Standards at  5  15  0 

Shoeing  Bars    at  5  19  0 

Tyre  Bars at  5  19  0 

Halt-Round  Bars at  6     3  0 

Heavy  Rails  at  5  10  0 

Light  Bails  at  5  10  0 

Structural  Steel'work : 

Prices  on  .ipplication. 


IVIETALS. 

Messrs,    French    and   Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 
Tin:  £    s.    d.       £     s. 

English  Ingots,  f.o.b 

Dis.lJ%&l% 15:h    0    0  to  153  10    0   perton 

English  Bars,  fob 

Dis.  11%&1% 154     0     0  to  154  10     0 

Straits      ti.  MB.,      cash 

Warehouse,  Net  1-5(110    0  to  150  12     G 

Straits  G.M.B.,3  months. 

Warehouse,  Net  1-50    0    0  to  150    2     G 

Australian,   Mt.   Bischoff, 

Warehouse,  Net  151     0    0  to  151  10    0 

COPPER. 
Copper :  £     s.  d.        £     s.    d. 

Standard     G.M.B.,     cash 

Warehouse,  Net  72     5    0  to    72  10    0    per  ton. 

Standard       G.M.B.,       3 

months.     Warehouse, 

Net 71     5    C  to    7110    0        „ 

English,   Tough,   Cake  cSr 

Ingot,      Warehouses, 

Net 76  10    0  to   77    0    0 

English,      Best       Select, 

Warehouse  Net   77     0    0  to    77  10    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

•2jo^    85    0    0  to    86    0    0 

English,  Sheets  for  India, 

fob.,  Dis.  2i%   HO    0    0  to    80  10    0 

Electro,  Warehouse,  Net  .      76  15    0  to    77    0    0 

Ore.ex.ship    0  13    3  to      0  14    3  per  unit 

Begulus,        Matte        and 

Precipitate,  ex  ship,         0  14    3  to      0  14    9 

YELLOW    METAL. 

Yellow  Metal : 

£    s.    d. 

Sheets,   4   by  4   feet  for 

India  f.o.b.  Dis.  2J% 0     0    6i  per  lb 

Sheathing      ,,         0    0     7 


SPELTER. 

£    8.    d.  .€    s.  d. 

28    5    0  to  28     7  6    perton. 

.  .      8     0    0  to     8     7  6 

8    9    0  to     8  10  0 


Silesian  outports,  Net 
Blende  of  50  %  Net  .. 
Calamine,  Net  


LEAD 

£    s.     d.  £    s.  d. 

English   Pig,  Warehouse, 

Dis.  2*°o  15     7     6  to     15  10  0    perton. 

Spanish' ex  ship,  Dis.  2i%  15    2     6  to     15    5  0 

Lead  Ore  of  70  %,  Net 7  10    0  to      8    0  0 

ANTIMONY. 

£     s.    d.  £    s.  d. 

Star  Regulus,  f.o.b.,  Dis. 

.2.^0^        49     0    0  to     -50    0  0     pert 

Ore'so'^^.exship.Dis.  2J%  12  10    0  to     15    0  0 

Crude,  ex  ship,  Dis.  2*%...  25    0    0  to    30    0  0 


ton 


QUICKSILVER. 


£  B.  d 


Spanish,  75  lb..  Warehouse,  Net 7    5    0  per  flask 

Italian         ..  ..  "  7    2    G 
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LEICESTERSHIRE . 

The    Nailstone    Colliery   Company,    Leicester, 

quote.      Price  per  Ton  at  Pit    of    20  Cwt.,   with     ^  Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  e.  c1. 

Main  Coal 6     6 

Best    Hard   Steam   (hand   picked,   as    used    by   the 

Railway  Companies) 5     6 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)     6     0 

FineSlack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The   Manners    Colliery  Co.,    Ltd.,    of  Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilburn  Coal :  s    d. 

Best  London  Brights 9  3 

Largd  Nuts  (IJ  to  3J)    9  0 

Small  Nuts  (J  to  IJ)  6  0 

Peas  (i  to  J)    5  0 

Kough  Slack 4  0 

Slack    3  6 

Smudge    2  0 

Rutland  Coal : 

Brights(4  toS) , 7  6 

Large  Nuts  (2  to  4)   7  0 

Slack    3  6 

Hand-picked  Hards   7  6 

Hard  Cobbles  6  3 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.     d. 

BestMainCoal 10     6 

Best  Silkstone 10    0 

Best  House  Coal  8     6 

Best  Hquse  Nuts 8    0 

Treble  Screened  Cobbles 7     9 

Best  Cobbles 7     3 


NOTTINGHAMSHIRE. 
The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit : — 

Digby  Coal: 

Steam.                                                                                       s.  d. 

Best  Hand  Picked  Hard  8  6 

Steam  Hard    7  3 

Hard  Nuts  6.  6 

GedUng  Colliery. 

High  Hazhi,  (or  Ashless  House  Coal). 

London  Brights,  4  to  8  in.  cube 11  0 

Bright  Cobbles  (.Hand  Picked)   10  6 

Large  Nuts,  2  to  4  in.  cube 10  0 

Small  Nuts,  1  to  2  in.  cube 6  3 

Pea  Nuts.  I  to  1  in.  cube     5  0 

Steam. — Top  Habd. 

BestHard  8  6 

Hard  Steam 7  6 

Cobbles    6  3 


Messrs.   S.   W.   Royse  and  Co.,   Albert  Square, 

Manchester,  quote  : 

£    s.   d. 

Acids  :  Oxalic _ 0     0  2^  per   lb 

Picric,  Crystals 0    0  11         ,, 

Tartaric  at  Manchester  ...     0    0  10} 

£     s.  d. 

AcetateofLime:Bro^vnatManchesternet     8  10  0  per  ton. 

Gtey  „  .  11  15  0 

Alumina  :  Alum,  Lump,  loose 5    6  0 

,,         ,,        in  casks  5     7  6        ,,       ■ 

,,     Ground,  iu  bags  5  15  0        ,, 

■  Sulphate  of  Alumina,  14%   4  10  0 

Ammonia  :  Carbonate 0    0  3|  per  lb. 

Muriate  Grey    f.o.b.  Liverpool  24  15  0  per   ton. 

Sal-ammoniac,Lump,  lsts,del''- U.K.  42    0  0        ,, 

,,      2nds,         ,,  40     0  0        ,', 

Sulphate f.o  b.  Liverpool  13    0  U        ,, 

Arsenic  :  Best  White  Powdered    net  15    0  0        ,, 

Bleaching  Powder,  35%  ,,    4    7  6 

Borax  :  British  Ketined  Crystal „     13    0  0       ,, 


Coal  Tar  Products : 

Benzole,  50  90  % ,,       0    0    Sjpergal. 

90% „      0    0    9 

Carbolic  Acid  Crystals,  34  36°  C.  ...    ,,0    0    .54  per  lb 
39/40''C.  ...    „      0    0     53      -. 
„     Liquid,    97  99%    ...     „       0     0     '.)  per  gal. 
,,     Crude,  62J%  at60'F.  , 

f.o.b.     ,,  „ 

Creosote,  ordinary  good  liquid ,,       0    0     li'„    ,, 

Naphtha,  Crude,  20%  at  120° C...    ,,      0    0     3J      ,, 

,,      So!vent,90%atl60°C.f.o.b,,      0    0  10*      ,, 

,,   95%  at  160°  C.    ,,    ,,      0    0     llj     ,, 

,,   90%  at  190°  C 0    10 

,,      Rectified,  flashpoint  over 

73°F f.o.b.    ,,010 

,,      Rectified,  flash  point  over 

100°F f.o.b.    ,,011 

Naphthalene,  all  qualities. 

Pitch -...f. as.  Manchester.    ,,  per  ton. 

Copperas  :  Green,  in  bulk ,,      0  12     6        ,, 

,,        barrels  f.o.b.  L'pool  ,,      1  18    ti        ,, 

Cake ,,116 

Copper;  Sulphate 22  15     0 

Cyanides:  98%  minimum  f.o.b.     net     0     0     V.i  per   lb.'_ 


Lead:  Acetate  (Sugar)  White,  English 27  10  0  per  ton. 

,,  Foreignc  i.f  U.K24    0  0 

Grey  22  15  0 

„  ,,        Brown  at  Manchester  17     5  0        „ 

Nitrate 25  10  0 

Litharge,  Flake 17    0  0 

Powder  ...  17  10  0 

Red   Lead,   Genuine,  c.i.f   London 

less  5%  16  10  0 

White     „  „  Dry     „       ,.       .,  17  10  0 

Naphtha  ("Wood) :  Miseible,  60  o.p 0    2  4  per  gal. 

Solvent 0    2  7 


Potash  :  Bichromate...  delivered  England...    0    0  3    per   lb 

Carbonate,  90/92  %  ...  c.i.f  Hull ...  17  15  0  per  ton. 

Caustic,  75/80  %   , 19    5  0 

Chlorate  net   0    0  3^    per  lb. 

Montreal in  Store,  Liverpool  31  10  0  per  ton. 

Prussiate  Yellow net  0    0  4i  per  lb 
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Soda:    Ash,  Caustic,  48  %,  Ordinary   ..    nets    5    0 

Eetined ,,650 

',',    Carbonated,  48  % ,  5  10    0 

,  ,,        88  %     (Ammonia 

Alkali) net  4  10    0 

,,     Bleachers'     Refined     Caustic 

50/52  % net  G  10 

Caustic,  White,  77  % 10  12 

,,      70% ,  9  12 

„       60% „      8  12 

Cream,  60  % .,  8  10 

Crystals,  in  bags  3    0 

,,  barrels  3    7 

Acetate c.i.f.  Hull  net  16  10 

Bicarbonate,  in  1  cwt.  kegs G  15 

Bichromate delivered  England...     0    0 

Chlorate  net     0     0 

Nitrate. ..ex  quay  Liverpool,    ...   ,,  11     0 

Phosphate  9     5 

Prnssiate   net     0    0 

Silicate,  Solution,  140°  Tw 4  10 

Sulphate  (Glauber  Salts) 1  10 

„        (Saltcake,  95%) 1  15 

Sulphur:  Recovered     4  15 

Roll    6  15 

Flowers 7  10 

Zinc:  Sulphate    6  15 

Shellac:   Standard  TN  orange  spot 9    0 


per  ton. 


0 

6 

6 

6 

0 

0 

6 

0 

0 

2J     per  lb. 

3|    per  lb. 

0  per  ton. 

0 

3i"„  per  lb. 

0  per  ton. 

0        ., 

0        „ 

0 

0       „ 

0        ,, 

0        ,, 

0  per  cwt. 


TIIVIBER. 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 


Timber. 


COLONIAL  WOODS. 


Messrs.  S.  W.  Royse  and  Co.,  quote:— 

£     s.    d. 

Barytes  :  Lump  Carbonate,   90/92%   3  10    0  per  ton. 

Sulphate,  No.  1,  White 2  15    0 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome    Ore  :    Basis   -50%    c.i.f.  British 

Ports 3  10     0        ,, 

Manganese:  Lump  c.i.f.  Liverpool  lOJd.    per  metallic  unit. 

Ochre  :  French  JC  f.o.b.  Rouen,  net     2     5    0  per    ton. 

,,     JF 5  10    0 

Talc  :  (French  Chalk) c.i.f.    Liverpool     3  10     0 

Messrs.  Henry  Bath  and  Son,  quote  :— 

£      s.    d.  £     s.     d. 

Copper,  Ores  of,  10  to  25%     0  13     H     to       0  14     ?.    per  unit. 

Regulus,  45  to  55% 0  14     3     to       0  14     9 

Precipitate,  65  to  80%  ...     0  14     4^  to       0  14  lOA       ,, 

Tin  Ores,  70  °; 95  0    0     to    97  0  0     per  ton 

Lead  Ore,  70% 8  0  0 

Blende,  50% 8  6  6 

Calamine »  '■'  0       „ 

Antimony,  .Star  Regulus    48     0     0     to     50     0     0 

Ore  50% 12  10    0     to     1.5    0    0        ,, 

Messrs.  Barrington  and  Holt,  Cartagena,  quote  :— 

Iron  Ore. 

".     d. 

Ord.  50% f.o.b.  Porman 7  6  per  ton. 

Do Cartagena 7  10        ,, 

Special  low  phos.  ,,     Porman 

Do.            do.            ,,     Cartagena 8  2        ,, 

Extra  quality  do.           ,,              ,,          8  6         ,, 

Special  Iron  Ore  ,,  ,,  nominal     ,, 

Sppcular  58%  do.          ,,                       11  0 

S.P,  Cam[i:inil  Coast    ,                       9  6 


Quebec  Square  White  Pine...  per  cub.  ft, 

Quebec  Waney  Board  Pine 

St.  John  Pine,  18  in.  average 

Lower  Ports  Pine 

Quebec  Red  Pine 

Quebec  Oak,  1st  quality 

Quebec  Oak,  2nd  quality    ... 

Ash     

Elm    

Hickory 

Quebec  Birch    

St.  John  Birch 

Birch  Planks 

Spruce  Spars     

Deals. 

1st  quality  Quebec  Pine  per  std. 

2nd    do.            do.           ,, 

3rd    do.  do  , 

St.    John,    Miramichi,  etc., 

Spruce    1. 

Nova  Scotia  Spruce ., 

Spruce  Boards 


s.  d.  £ 
1  9  to  0 
0 


0  10 


:i 


6.  d. 
3  3 
3  9 
3 
1 
2 
3 
2 

2 

4 


10     Oto32 

0     0      22 

10     0      13 


10     0 
7     6 


S 
4 
6 
3 
0 
2  6 
2  3 
2     0 

0  11 

1  0 


10  0 

0  0 

0  0 

15  0 

12  G 


6     7     0        6  12     6 


UNITED   STATES,  etc.,  WOODS. 
Pitch  Pine. 


i     d.        £    s.  d. 

1     4  to  0     1    8 

6 


0     1 


Hewn percub.  ft.  0 

Sawn  ,  0     10 

Planks,  Stowage ,           0    0  10  0  10 

Boards,  Prime  per  std.    12  10    0  16  0  0 

Oak  Timber   percub. ft.  0    16  0  2  6 

Oak  Planks 0    16  0  2  1 

East  India  Teak per  load  12    0    0  19  0  0 

Greenheart 6  15    C  710  0 


EUROPEAN  WOODS. 


Timber. 


Riga  Redwood  per  cub.  ft    0 

Dantzic     and     Memel     Fir, 

Crown     >i 

Dantzic    and    Memel    Fir, 

Middling    ,, 

Stettin    ,. 

Swedish ,, 

Riga  Whitewood  ,, 

Norway  MiniiLg  Timber ,, 

Dantzic    and     Stettin,    etc.. 

Oak .. 


£ 

s. 

d. 

£ 

s.  d 

0 

1 

6  to 

0 

2  0 

0 

2 

1 

0 

2  6 

0 

1 

9 

0 

1  11 

0 

1 

9 

0 

1  11 

0 

1 

0 

0 

1  3 

0 

1 

0 

0 

1  3 

0 

0 

9 

0 

1  0 

0     3     0 


Norway  Spars. 
Deals. 


0    12       0    19 


Red   Archangel  and  Onega, 

1st  quality per  etd,     19 

Red  Archangel   and    Onega, 

2nd  quality    ,, 

Red  Archangel  and   Onega, 

3rd  quality     

St.  Petersburg,  Ist  quality...  „ 

Do.  2nd      „     ...         ,, 

Gefle    

Wyburg >i 

Uleaborg    ,, 

Gothenburg  , 


0     0      20     0     0 


14     0    0      16    0    0 


10 

10 

0 

12  10 

0 

16 

0 

0 

17  10 

0 

14 

0 

0 

15  0 

0 

11 

10 

0 

16  0 

0 

11 

0 

0 

12  10 

0 

10 

0 

0 

12  10 

0 

11 

0 

0 

16  0 

0 
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SELECTED    PATENT5. 


Compiled  expressly  for  this  journal  hy  Messrs.  Page  and  Rowlingson,  Engineering    Patent  Agents,   28,   New 

Bridge  Street,  London,  £.C.,  and  at  Manchester. 
Copies  oj Sptcifications  may  be  obtained  al  the  Patent  Office  Sale  Branch,  25,  Southampton  Buildings,  Chancery  Lane.  W.C,  at  the 

uniform  price  of  Sd. 


NEW    PATENTS    APPLIED    FOR. 

When  patents  have  been  communicated  the  names  of  the 
communicators  are  printed  in  itaJics. 


19235.  S.  Cowper-Coles,  London.  Sept.  :3rd. 
— Improvements  in  the  production  oi  iron  castings. 

19275.  E.Batault,  Switzerland.  Sept.  23rd. 
— Improvements  in  apparatus  tor  starting  explosion 
motors.     (Date  applied  for  Sept.  26th.  11)04.) 

19276.  E.  Ruud,  London.  Sept,  :3rd. — 
Improvements  in  storage  water  heaters.  ( Jate  applied 
for  March  27th.  1905.) 

19279  The  Wolseley  Tool  and  Motor  Car 
Company,  Ltd.,  and  A.  A.  Remington,  WoU 
verhampton.  sept.  23rd. — Improvements  for  use  in 
starling  multiple  cylinder  and  double-acting  cylinder 
internal  combustion  engines. 

19280.  G.  M.  Schebler,  London.  Sept.  23rd- 
— Improvements  in  and  relating  to  carburetters. 

19104.  J.  Grica,  London.  Sept.  23rd.— Im- 
provements in  circular  saw-machines, 

21467.  O.  Howl  and  W.  J.  Tranter,  Bir= 
mingham.  Oct.  23rd,  1905.— Improvements  in  steam 
generators. 

21480.  H.  C.  L.Holden.  London.  Oct.  23rd, 
1905. — Improve  iicnts  in  electrical  ignition  devices  for 
internal  combustion  engines. 

21508.  Morgan  and  Co.,  Ltd.,  and  D.  H. 
Whitehead,  London.  Oct.  23rd,  1905.— Improve- 
ments in  change-speed  gear  for  motor-cars  and  the  like. 

21559.  J.  W.  WeeRs,  London.  Oct.  23rd, 
1905. — hnprovements  in  gas  pressure  regulators. 

21566.  F.  Reichenbach,  London.  Oct.  23rd, 
1905. — Improvements  in  or  relatirjg  to  the  supply  of  gas 
to  gas  engines. 

21568.  A.  H.  Atteridge,  London.  Oct.  23rd, 
1905.     A  new  or  improved  njiary  engme. 

21592.  J.  W.  Burne,  Cumberland.  Oct.  24th, 
1905. — A  two  -  speed  gear  and  free  engine  lor  mutor 
cycles,  tri-cars  and  the  like. 

21616.  E  Barnes,  Birmingham.  Oct.  24th, 
'905. — Improvcniejits  in  pumps  applicable  to  forced 
lubrication. 

21639.  P.  H.  Adams,  London.  Oct.  24ih, 
190^. — Improvements  in  ccnlrilugal  cnncenlr  iitrs. 

21643.      J.    KrJtzler,    Liverpool.     Oct.    24th, 

1  go5. — .\n   improved   method  and   means  lor    insulating 
the  sparking  plugs  of  internal  combustion  engines. 

21650.  W.  H.  Peck,  London.  Ocl  24th,  1935 
— Imp  ovements  in  centrifugal  ore  sep.irat  r  • 

21665.   A.   A.  Longuemare   London. 

Cct.    24ih,     1905.  — Improveinent ,      in     or     iclaiiig     to 
tiirburetters  for  explosion  engines. 


21674.  The  Warwick  Machinery  Co., 
Ltd.,  London.  Oct.  24th,  19^5. — Improvements  in 
clastic  fluid  turbines. 

21704.  |R.  McGown,  Manchester.  Oct  25th, 
1905- — New  or  improved  starting  mech.inism  for  internal 
combustion  engines  or  engines  using  oil  or  gaseous  fuel. 

21710.  W.E.Rowlands  and  P.Rowlands, 
Liverpool.  Oct.  251h.  1905,— Improvements  relating 
to  internal  combustion  engines. 

21711.  W .  E.  Rowlands  and  P.  Rowlands, 
Liverpool.  Oct.  25th,  1905. — Improvements  relating 
to  internal  combustion  engines. 

21721.  L.  V.  Atkinson,  Surrey.  Oct.  25th. 
1J05. — Improvements  in  the  treatment  of  refractory  ores, 

21738.  W.  Meer,  London.  Oct.  25th,  1905. — 
Improvements  in  and  relating  to  valves. 

21780.      C.     H.     Walmsley,     Manchester. 

Oct.   20th,   1905.  —  Improvements   in   L.nburctters  for   in- 
ternal combustion  motors. 

21791.  J.  H.  Mogg,  Junior.  C.  H.  Pym, 
and  E.  J.  Witconibe,  Bristol.  Oct.  26th,  loos- — 
Improvements  in  motor  lubricating  pumps. 

21796.  M.H.Robinson,  London.  Oct.  26th. 
1905. —  Improvements  in  steam  boilers. 

21820.  J.  Cowan,  London.  Oct.  26th,  1905.— 
Improvements  relating  to  superheaters. 

21845  The  Honourable  C.  A.  Parsons, 
and  G.  G.  Stoney,  London.  Oct.  2t)th,  1905. — 
Improvemenls  in  and  relaling  to  steam  turbines. 

21853.  W.  Graaff,  London.  Oct.  26th,  1905 — 
Improvements  in  chemical  hrc  e.\iinguishers. 

21872.      J.   W.   B.   Stokes,   Glasgow.      Oct. 

27th.  1905. — An  improved  gas  calorimeter. 

21908.  O.  Schwade,  London.  Oct.  27th. 
1905. — Improvements  in  and  relaling  to  valve  gear  for 
engines. 

21914.  H.  Dansey.  Oct.  27th.  1905. — Improve- 
ments in  or  connected  with  carburetters  for  use  in  cj.i- 
neclion  with  internal  co.nbustion  engines. 

21934.  J.  I.  Thornycroft  and  Co.,  Ltd., 
and  J.  Douglas,  London.  Oct.  27lh,  1905  — 
Improvements  111  propellers. 

21943.  H.  Sack,  London.  Oct.  27lh,  1905.— 
improvements  in  hydraulic  shearing  machines. 

21965.  W.     Rowbotham,     Birmingham. 

Oct.2Sth,  1905.  —  Improvements  in  and  relating  tu  power 
generators. 

21966.  U.  S.  Lynde,  Manchester.  Oct. 
2Sth.  19:15. — Improvements  in  carburetters  and  the  like. 

21976.  A.  J.  Grant,  Liverpool.  Oct.  2Sth. 
1915. — Improvements  in  or  connected  with  indicating 
and  counting  the  speeds  of  lotation  of  engines. 

21985.      G.     H.    C.     Lumsden,    Glasgow. 

Oc,    2)lh.]i)0;. —  inpr  vements  in  speed  injica.uis 
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RECENT   SPECIFICATIONS. 

IMPROVEMENTS  IN  AND  RELATING 
TO  TURBINES  OPERATED  BY 
EXPANSIBLE     FLUIDS. 

Bellis   and    Morcom,    Ltd.,    and    A.    Jude, 

Birmingham,  September  21st,  1905. — This  invention 
relates  to  improvements  in  the  construction  of  steam 
or  gaseous  fluid  turlnnes  of  the  impulse  type,  and 
comprises  the  following  features  :  — 

(A).  Economical  methods  of  manufacture  of  the 
several  elements  and  various  improved  devices  for 
their  assembly  and  rigid  coherence. 

(B).  A  system  of  ventilation  of  the  chambers  between 
the  vanes  adapted   to  minimise  the  influence   on  the 


TitfZt' 


d  d  o'  o"  o' 

%    e^    9     Q     o 


stream  of  working  fluid  of  friction  by  those  portions 
of  the  surface  which  take  no  effective  part  in  the 
propulsion  of  the  motor. 

(C).  A  combination  of  the  Pelton  wheel  type  of 
turbines,  for  the  initial  stages  of  the  operation  of 
obtaining  mechanical  energy  from  the  high-pressure 
fluid,  with  the  axial  flow  type  in  the  later  stages  of 
energy  abstraction  from  the  fluid,  and — 

(D).  Subsidiary  means  for  the  efficient  and 
economical  construction  and  working  of  elastic  fluid 
turbines. 

Figs.  20  to  23a  show  methods  of  constructing  and 
assembling  the  vanes  of  an  axial  flow  type  of  turbine, 
which  has  advantages  over  the  former  described  typa 
in  the  later  stages  of  the  fluid  expansion. 

In  vanes  so  constructed  and  proportioned,  the  width 
of  the  stream  of  fluid  which  is  receivable  between  the 
entrance  edges  of  two  consecutive  vanes  (the  width 
being  measured  in  a  direction  at  right  angles  to  the 
tangents  of  the  curve  at  the  entrance  edges)  is  less 
than  the  width  available  for  the  passage  of  the  stream 
at  the  central  section  of  the  vanes.  To  avoid  a  tendertcy 
for  the  stream  to  expand  in  approaching  the  central 
section  and  fill  up  the  whole  section  of  flow  requiring 
a  subsequent  contraction  when  escaping  from  between 
the  vanes,  which  extraneous  expansion  and  con- 
traction would  tend  to  the  dissipation  of  energy  over 
and  above  the  additional  loss  which  would  in  that  case 
be  due  to  the  friction  on  the  back  of  the  succeeding 


ne,  apertures  are  provided  for  the  ventilation  of 
the  vane  passage  by  cutting  away  a  portion  of  the 
shrouding,  as  showm  by  the  ajierture  in  fig.  20a  and 
fig.  20c,  and  also  by  the  aperture  forrned  in  the  shank, 
together  with  an  aperture  formed  in  the  securing 
ring. 

By  ventilating  the  spaces  between  the  vanes  in 
this  or  some  equivalent  manner,  the  boundary  of  the 
stream  of  fluid  on  the  concave  side  of  its  curved  path, 
i.e..  on  the  side  away  from  the  face  of  the  vane  on 
which  the  stream  is  pressing,  will  be  rendered  in- 
dependent of  the  shape  of  the  back  of  the  adjacent 
vanes,  causing  the  fluid  action  to  approximate  to  that 
which  occurs  in  turbines  of  the  Pelton  wheel  type. 

Fig.  2oe  shows  an  alternative  method  of  thinning 
the  vanes  at  their  entrance  and  exit  edges. 

In  this  invention  the  revolving  vanes  are 
retained .  in  place  by  the  insertion  of  one  shoulder 
underneath  the  projecting  ledge,  formed  in  the 
wheel,  whilst  the  other  shoulder  is  yoked  by  a 
junk-ring.  A  similar  junk-ring  retains  the  second 
set  of  the  revolving  vanes.  Both  junk-rings  are 
secured  by  bolts,  the  rings  fitting  accurately  within 
the  rim  of  the  wheel  so  as  to  minimise  the  stress  o\\ 
the  bolts. 

The  fixed  intermediate  vanes  fit  tightly  in  a  holding 
block,  which  is  secured  to  the  casing  by  screw  bolts. 
The  cavity  in  the  casing  is  .made  slightly  concave, 
so  that  on  drawing  the  block  tightly  against  the  bottou-i 
of  the  cavity,  the  sides  tend  to  pinch  the  shanks 
of  the  fixed  blades.  To  assist  the  clasping  action 
above  described,  the  sides  of  the  shanks  are  sometini'^s 
slightly  dovetailed. 

Fig.  22  is  a  side  elevation,  fig.  22a  is  a  transverse 
section,  and  fig.  22b  is  a  plan.     The  shrouding  band 
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is  perforated  with  rivet  holes,  through  which  lugs 
formed  on  the  vanes  are  inserted  and  riveted.  At 
the  back  of  each  vane  a  ventilating  hole  is  bared. 

If  the  vane  is  stamped  out  of  plate,  as  would  bu 
possible  according  to  the  sectional  elevation  in  fig.  2  j. 
anJ  secured  in  one  of  the  ordinary  ways  to  the  rotating 
wheel,  or  fixed  abutment,  the  shrouding  may  stop 
short  of  the  back  of  the  ne.xt  consecutive  vane,  as 
sho.vninfig.  23a.  and  the  intervening  space  would  serve 
as  a  ventilation  aperture. 
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NEW    PUBLICATIONS. 

"  RADIO-ACTIVITY." 

By  E.  Ruthei-rcrd.  D.Sc ,  F.R.S.  F.R.S.C.  Second 
Edition.  Cambridge  University  Press.  12s.  6d. 
net. 
The  second  edition  of  Professor  Rutherford's  admirable 
treatise  follows  very  closely  upon  the  first,  for  scarcely  a 
vear  has  elapsed  since  the  original  issue  came  under  our 
notice.  The  salient  features  work  are  already  widely 
known  and  accepted  as  authoritative,  but  the  researches 
carried  out  during  the  past  twelve  months  have  necessi- 
tated the  revision  of  the  entire  volume.  The  three  new- 
chapters  which  have  been  added,  possibly  constitute 
the  most  important  fresh  feature  ;  they  include  'a 
detailed  account  of  the  theory  of  successive  changes  and 
its  application  to  the  analysis  of  the  series  of  trans- 
formations which  occur  in  radium,  thorium  and  actinium. 
The  disintegration  theory,  remarks  the  writer,  which 
was  put  forward  in  the  first  edition  as  an  explanation  of 
radio-active  phenomena,  has  in  these  later  researches 
proved  to  be  a  most  powerful  and  valuable  method  of 
analysing  the  connection  between  the  series  of  substances 
which  arise  from  the  transformation!  if  the  radio-elements. 
A  considerable  amount  of  new  data  has  been  added 
relating  to  the  nature  and  properties  of  the  radiations 
and  the  emanations.  In  the  second  chapter  a  short 
account  is  given  of  the  magnetic  field  produced  by  an 
ion  in  motion,  of  the  action  ol'  an  external  magnetic  and 
electric  field  upon  it  and  the  determination  of  the  velocity 
and  mass  of  the  particles  constituting  the  cathode  stream . 
In  the  appendices  will  be  found  valuable  matter 
dealing  with  the  a-rays  and  of  the  chemical  constitution 
of  the  various  radio-active  minerals,  the  localities  in 
which  the  latter  are  found,  and  their  probable  geologic 
age.  The  index  adds  to  the  utility  of  the  volume,  which  is 
well  furnished  with  diagrams. 

BOOKS   RECEIVED. 

"Natural  and  Induced  Draught."     By  John  W.  Cobv: 
reprinted      from     the     Journal     of     the     Society     of 
Chemical    Industry.      (\'acher    and    Sons.)    Professor 
A.     Smithells,     who     occupied     the     chair     at      the 
meeting  of  the  Yorkshire  section  when   the  paper  was 
read,  characterised  it  as  a  very  valuable  contribution  to 
an  important  subject.     The  author  considers  that  the 
treatment  given  to  this  question  has  often  been  some- 
what  one-sided,    and    at    the   outset   he   invites   us   to 
look    dispassionately    at    the    facts    and    ascertain,    as 
far  as  we  can,  the  limits  within  which  a  condemnation 
of    that    venerable    antique,     the     chimney    stack    is 
justified.       Much   attention  is  given  to  the  theoretical 
side  of  the  matter,   and   the  paper  has    several  useful 
tables   and    diagrania.— ^"  Jileciric     Mining    Rules     and 
Data  "     (\V.  T.  Glover  and  Co.,  Ltd.)     This  admirably 
illustrated    booklet    combines    in   a   handy  form    some 
regulations    and    data    that    may    be     uselul    to    those 
interested   in    the   application   of  electricity   to   mining 
work.    The  size  is  convenient,  the  type  clear,  and  we 
anticipate  a  large  demand  for  this  very  practical  co-.n- 
pilation. — "  Machine    Shop    Companion.''     By    Wallace 
Bentley,  M.I.Mech.E.     (Chapman  and  Hall.)     This  book 
is   for    practical   engineers    and    mechanics.     Bound    in 
flexible  cloth  covers,  suitable  for  the  pocket,  it  contains 
useful  notes,  rules,  and   tables   for  everyday  workshop 
use,  including  an  illustrated  chapter  on  screw-cutting, 
with  list  of  change  wheels,  notes  on  the  lathe,  boring, 
drilling,  planing,  shaping,  slotting,  milling,  grinding,  and 
gear-cutting    machines,  etc.  —  "Journal  of  the  Associa- 
tion  of   Engineering   Societies."     Vol.    XXXV.     No.  i. 
(F.   Brooks,    Boston.)     The    contents    of    this    number 
include  papers  on  grade-crossing  problems  in  St.  Louis, 


forces  due  to  eccentric  weights  attached  to  rolling 
wheels,  and  the  work  of  the  Hydrograpliic  branch  of  the 
United  States  Geological  Survey  in  New  England. — 
"  The  Dolomite  Formation  of  the  Transvaal.  (Esson 
and  Perkins,  Johannesburg!,  being  a  paper  read  at  the 
meeting  of  the  British  Association  at  [ohannesburg  bv 
C.  B.  Horwood,  F.G.S  ,  A.R.S.M.,  A.M. Inst. C.E. 


NEW    CATALOGUES. 


The  Leeds  Forge  Company,  Ltd. — One    of    the    finest 
productions  of  the   vear  is   undouhtedly  the  album 
which    has    been    produced    by    the    above    firm    1  o 
illustrate   their   pressed   steel  railway   rolling   stock. 
\'iews  and  a  description   of   the   works  are   followed 
by  others   representing  the  advantages   of  pressed 
steel     construction,     including      low     ta.re    weight, 
economy   of    upkeep,    low    cost    of    re-erection    and 
strength.     Pressed     steel     plates,     carriage     under- 
frames.    wagon    underframes.   carriage    bogies,    and 
wagon    bogies     are     successively    dealt    with,    after 
which  we  arri\'e  at  a  very  instructive  section  dev'Oted 
to     high-capacity     wagons,    a    subject    which     has 
received  the  very  special  attention  of  the  firm.     The 
illustrations    include    a    20-ton    coal     wagon     (four- 
wheeled).     30-ton      coal     wagon      (bogie),     covered 
goods  wagon  (bogie),  and    a    15 -ton    coal  and  mer- 
chandise wagon.     The  section  includes  a  comparison 
of  bogie  and  four-wheeled  wagons,  showing  in  some 
cases  a  saving  of  as  much  as  40  per  cent,  in  tare 
weight,    and,   56    per    cent,    in    train    length.      Self- 
discharging  wagons,  dealing  with  coal   at    the    rate 
of   one   ton   per   second   are   then   described,    after 
which   we   arrive   at   examples   of   rolling  stock   for 
light  railways,  for  which  pressed  steel  is  particularly 
well  adapted.     The  remaining  pages  are  concerned 
with  tests  of  pressed  steel  underframes  and  bogies, 
various     types     of    wagons,    carriage    underframes, 
and  bogies.     The  extraordinary  variety  and  extent 
of  the  contents  of    this    album  seem   the  more    re- 
markable when  it  is  remembered   that  it  represents 
the  activities  of  a  single  department  only. 

Hobson,  Houghton  and  Co.,  Sheffield,   iorward  copies 
of      their      new      general       catalogue      and      twist 
drill  catalogue  just  received  from   the  printer.      In 
the  former,  some  very  useful  information  is  given 
on  the  subject  of  the  tool,  and  other  steel  manu- 
factured  at  the   Don   Works,     .\mong   the  special 
brands  of  tool  steel  described,   we   note   that   the 
firm's    "Choice,"    "Fearless,"    and    "Koh-i-noor" 
steels  are  produced  in  five  different  tempers :   No.   i 
temper,   suitable   for   turning,   planing   and   slotting 
tools,  drills  and  small  cutters  (will  not  weld) ;    No.  2, 
suitable  for  large  turning  tools  and  drills,  mill  picks, 
taps,     rimers,     and  circular  cutters  (will  not  weld)  ; 
No.  3,  suitable  for  punches,  screwing  dies,  shear  blades 
(will  weld  with  care)  ;    No.  4.  suitable  for  cold  chisels, 
cold   setts,   large  shear  blades,    large   punches   and 
taps  (will  weld  easily)  ;    No.  5,  suitable  for  hot  setts 
boiler  snaps,  stamping  dies,  welding  steel  for  plane 
irons,    smiths'    tools,    such    as    tlatteners,    fullers, 
swages   and   sett   hammers   (will   weld    easily).     The 
pages  devoted  to  standard  files  and  rasps  are    well 
illustrated,  and  are  arranged  in  a  manner  calculated 
to  save  time.      Picks,  hammers,  blacksmiths'  tools, 
circular  saws  and  band  saws,  are  among  other  features 
prominently     described.      Skilful      tabulation     has 
enabled  the  firm  to  include  a  surprising  amount  of 
information    in     their     new     14-page    catalogue    of 
twist     drdls.  reamers,     chucks,     etc.      Attention     is 
called  to  a  new  boiler-makers'   reamer.     .AH  these 
tools  are  hanlened  by  a  special  process. 
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Miscellaneous 


I    THE  WORD. 

'iGRANIC 


THE  RHEOSTAT. 


Highest  Quality 

AND 


\^^^ 


Made  by 

Sturtevant 
Engineering  Co.,   Ltd., 

147,    QUEEN    VICTORIA    STREET,    LONDON,    E.G. 


Write  for  Leaflet  P  W.  20. 


Ice  Making  and  Refrigerating  Machinery. 


CARBONIC 
ANHYDRIDE  (CO  ). 


AMMONIA 

COMPRESSION 
and 
LOW  PRESSURE 

ETHER  SYSTEMS. 


2,750  Machines  Sold  to 
Date. 


Results    Guaranteed. 


Prompt  Deliveries. 


AWARDED  SILVER 
:j?       MEDAL,  R.A.  SHOW, 
1904. 


H.  J.  WEST  6  CO.,  Ltd., 


CABLES:    "SAXOSUS." 
TELEGRAMS:    "  COPPER  WOR  M." 
'phone  :  879   HOP. 


114—118,    SOUTHWARK    BRIDGE    ROAD, 
LONDON,    S.E 


Contractors  to  H.M.  Qovtrnrntat,  Mar  Department,  aod  India  Office. 
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Locomotives,  &c. 


MCLAREN'S 

Steam  Ploughs 

AND   TRACTION   ENGINES. 

Cfll.-ilogues  and    Pamphlets  mailed   free   on   application    to— 

J.  &  H,  McLaren.  Midland  Engine  Woiks,  LEEDS. 


THE  HUNSLET  ENGINE  CO., 

LEEDS. 


LTD. 


Calle  Address:  "  McLAREN,  LEEDS 

Codes  ii5«l    ABC  4th  and  5th   Editions.     LIEBERS 
Established  1876. 

STEAM    ROLLERS 


every  description. 


Contractors  to 
British,  German,  Italian, 
and  Egyptian  Governments 
etc.,  etc. 


.  JoKHFowtintC^'Lftoi^L" 


John  Fowler  ^t'  Co.  (Leeds),LTD. 

steam  Plough  Works,  LEEDS. 

Telegrapliic  Address ;  "  Fo\\ler.  LEELb.  Telephone  Xn.  ;  511  . 


MANUFACTURERS    .OF 


TANK  ENGINES 
Of  all  Descriptions. 


Designs  and  Specifications  Supplied 
or  Worked  to. 


Teleiicims  ;  "  Engine.  Leeds.' 


Telephone:  528. 


This   illustration    is  of  a   Steam  Wajion    to   carry  6  Tons 
and    haul  4   Tons   on    a    Trailer. 


THE  .  . 

Yorkshire  Patent 
Steam  Wagon  Com 

(Branch  of  Deighton's  Patent  Flue  and  Tube  Company,  Ltd  >, 

Pepper    Road,   Hunslet,   Leeds. 

MAKERS     OF 

STEAM    MOTOR   WAGONS 

To  suit  any  trade  purpose,  aad  to   carry  3,  4,  5,  and  6  tons. 

Kull  particul:irs   on    application. 


BROAD 

AND   NARROW 

GAUGE 


Mine, 

Furnace  and 
Industrial 
Locomoti'ves. 


LOCOIVIOTIVJB     V/ORKS. 


SINGLE 

EXPANSION 

&   COMPOUND 


Electric 
Locomotives 
with 

Weslinghouse 
Motors  and 
Electric  Trucks, 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable  Acklicsses  :  "  Baldwin,  Phil.tdelphia  "  ;  ■'  Sanders,  London.  '      General  /\gents:  SANDER.S  &  CO.,  110.  Cannon  St.,  London,  E.G. 
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pii(§i'^rw5lME,"r¥      Oil'  Engines,  &c 


Condensing 
Plant  .  . 

OF    EVERY 
DESCRIPTION. 


Specialit\)  :— 

High  Vacuum. 


THE 

DIESEL 
OILENGINE 

IS   THE   MOST 

ECONOMICAL 

ENGINE    MADE. 

AND    IS 

MORE    RELIABLE 

THAN    ANY     OTHER 

OIL  ENGINE. 


The  Mirrlees  Watson  Co.,  Ltd., 

GLASGOW. 
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^g(^llEET)f  Forced  Draught  ^^jf 

FORCED    DRAUGHT. 

"jflE    ^ECTIONAL  |^RCED  [JRAUGHT  pURNACE 

COMBINES    ALL   THE     ADVANTAGES     CrTHE  OS-VlIlg^       III        f  tIClj 

|-{0LLOW    RaR    WriH  THOSE  OF  THE 

■^—  A--  £^^^  Distribution  of  Air. 

Fire  not  Blown  into  Holes. 


Ihe  Horsfall  Destructor  Co.,  Ltd., 

Armley,    LEEDS. 


CA^    BE  FITTED    TO    ANY  BOILER. 
Full     Particulars    on    Application. 


Telegiams  :   "  Destructor,  Leeds."  Telephone  :  2006  (Central)  Leeds. 

Codes  :  Lieber's  Standard  and  A. B.C.  (5th  Edition). 


^  COKE  OVENS  ^ 


AND     THEIR     HISTORY, 


Price  1/6  Post  Free. 


Seventeen  Whole  Page  Plates. 


CONTENTS. 


Introduction. 

The  Bee-Hive  Coke  Oven. 

C.  Otto  &   Company's  Bee-Hive  Coke  Oven,  of  1386. 

Key's  Bee-Hive  Coke  Oven,  1903 

Construction  of  the   Modern  Coke  Ovens. 

The   Simons-Carves  Coke  Oven, 

The  Semet-Solvay  Coke  Oven. 

Coppee's   Coke  Oven, 

Gustav  Hllgenstock's  Coke  Oveu. 

The   Otto    Hoffmann  Coke  Oven, 

The  Otto  Hilgenstock  Coke  Oven. 


Huessener's   Coke  Oven. 
Franz    Brunck  s  Coke  Oven. 
Kopper's  Coke  Oven. 
Von  Bauer  B  Coke  Oven. 
Colline  Coke    Oven. 
Poetters  Coke  Oven. 

The   By-Product   Recovery  Plant    for    Exiiacting    Tar 
and  Ammonia 

The  Products  of  the  By-Product  Heccvery  Coke  Oven. 

The  Value  of  the   By-Products  of  Coke   Overs. 

List  of  the  Piiccipal  Pe'ents  Gianttd  from  lc20  to  l£03. 


PAUL  J.    MALLMANN,    M.A., 


Civil  and  Consulting  Engineer  and  Coke  Oven  Ex  peri, 
110=118,  Victoria    Street,  Westminster,  London,  S.W. 
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^mmiiY 


stokers 


BENNIS    STOKERS 


JVMD 


Compressed    Air    Furnaces. 


m 

SmoKeless,  . 


Efficient, 


Reliable    and 


Economical. 


"■■•'- 1 


Pholograph  of   Boiler    House    In    a  Cotton    Mill,  showing 
Bennis  SfoKers    and   Compressed   Air   Furnaces. 


ED.  BENNIS  &  CO.,  LTD. 

Little  Huiton  Iron  V^orks, 


ALSO    AT 

LONDON.    GLASGOW,    NEWCASTLE  =  ON=TYNE,    &c. 
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SiST 


Bessemer  Plant 


SMALL  BESSEMER  PLANT 

(UNCKENBOLT    SYSTEM) 

For  the  Production  of  Steel  and  Iron  Castings  of  Highest  Qualities, 

as  in  use   at  the 

North   German   Lloyd  Repairing  Works,  Bremen. 


REFERENCES:— 

THE    STEmX    VLILCAN'    CO,   STETIIN-HREDOW.  THE     WESER     CO.,     LTD.,     BREMEN. 

THE     (iURUEOlSE    CO.,    LTD.,    BRUGKS.  NORTH    GERM.4N    LLOYD    REI'.-ilRlXG    SHOPS,    BREMEN. 

FREDERICK  KRUPP,    LIMITED,   ESSEN. 

Cost  of   Plant  and  License  depends  on  the   Particular 
Requirements    of  the   WorKs. 

For  full  Particulars  and  permission  to  see  Plants  la  Operation,  apply  to 

Paul  Jm   Mallmann,   m.a., 

110=118,  Victoria  Street,  LONDON,  S.W. 
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^p£v®[i°i,(Wlll^l^y  if     Weighing  Machines.  &c. 


WEIGH  AS  YOU  LIFT. 


Amply  Safe, 

POSITIVELY 

ACCURATE. 


Messrs  Saml  DENISON  &  SON, 


LIMITED. 


Telegrams  : 

■  WEIGH.  LEEDS." 


Hunslet  Moor, 

Near  LEEDS. 


hh 


VALOR  PATENT  WASTE  OIL  FILTER. 


BEST     AND     MOST     EFFECTIVE     IX     THE 
UNITED     KIN'GDOM. 

For    thoroughly     cleansing    dirty    oil    so 
that  it  can  be  re-uscd. 

NO    CHANCE    FOR    ARGUMENT. 
TO     YOUR     PROFIT     AND     ADVANTAGE:. 

It  saves  your  oil.      It  saves  your  money 
WHAT    MORE    DO    YOU    AVANT? 

Use  the   "  Valor  ''  Patent  Oil  Filter  which  will 
Repay  its  Initial  Cost  in  a  few  weeks. 

Cases  Free  anl  Carriaare  Paid  to  any  Railway  Station 
in  England  and  Wales. 


No. 

To  Filler 
per  wee'fC. 
Approx. 
Gallons. 

Capacity 

Gallons. 

Heght. 
lochcs. 

Dia- 
meter. 
Inches. 

Price. 

Filtered 
Oil. 

Dirty 
Oil 

I 

2  10     4 

1* 

i          3 

24 

9 

39- 

2 

:)  in      6 

2 

d. 

78 

ID 

46/6 

3 

8  l«  16 

,    4 

6 

32 

12 

50/- 

4 

12  'O  24 

() 

i          .^ 

36 

1          li 

75/ 

5 

IS  1"  30 

II 

17 

41 

1       IS 

lOU  - 

6 

26  In  5  > 

t       12 

1         24 

4S 

18 

190/- 

THE  VALOR  COMPANY,  Ltd.,  AsroNJifo'l  BIRMINGHAM. 
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^ElSSErl'f'    Boilers  and  Pumps 


Steam 
Boilers 


(OF    ALU    TYPES    AND    POWERS). 


Manufactured    by 


The  GRANTHAM  BOILER 
and  CRANK  CO.,  Ltd. 

GRANTHAM. 


ROTATIVE     PUMP 


Best  ol  all  Systems 
for  all   Liquids. 

4.000  Pumps  under 
my  System  (with  a 
capacity  up  to  15,000 
litres  per  minute) 
in  use. 


Enke'S  Precision  Blower. 

Entirely  of   lion  without  packing 
for  higli   pressures  to  03  atm."   . 

CARL  ENKE,  Sehkeuditz-Leipzig,  GERMANY. 


J.  P.  Hall  &  Son, 

Ltd.. 

PETERBOROUGH. 

We  make   a  SPECIAL  Compound 
Direct  Acting  Slow  Running 

Boiler  Feed 
Pump 

ECONOMICAL  AND  EFFICIENT. 

We  deliver  100  lbs.  of  Water  for 
the  expenditure  of  1  lb.  of  Steani. 
Tljis  with  our  2,000  gallon  Pump, 
and  a  much  higher  efficiency  as 
the  size  of  the  Pump  increases. 

AN     IDEAL     PUMP     FOR     GENERAL 

BOILER    FEEDING    PURPOSES. 

Apply  for  Pakticulars. 

South  ACrican  Agent  -.— 

Mr.  James    Clayton.  Johannesburg. 


The 


Stirling  Boiler 


THE  STIRLING  BOILER  Co,  Ltd. 

i"  Motherwell,  N.B. 


Head  Offi 
and  Work 


London  Office:    25.  Victoria    Street,  Westminster.  S.W 

HUGH    LIFT 

Centrifugal  Pumps 

MOST    SUITABLE    AND    MOST    ECONOMICAL   PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES. 

OUR    SPECIALITY. 


Made  for  any  capacity  for  all  lifts,  with  highest  emciency, 
specially  for  direct  coupling  with  Electromotors,  also 
high-speed    Electrical    Plunger-Pumps    (or   all   services. 


WEISE  &  MONSKI, 

HALLE,     O.S.     (Germany). 
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Pumps 


5TEAM  PUMP5 


THE     CHIEF    ADVANTAGES 
of  this  Pump  are  that  It  Is 

COMPACT, 

SIMPLE, 

SUBSTANTIAL. 


It  is  specially  designed  for  boiler 
feeding.  The  columns  which 
support  the  steam  cylinders  act 
as  air  vessels  for  the  pump.  All 
the  bearings  are  of  gun  metal, 
and  are  adjustable.  It  is  fitted 
with  gun  metal  valves  and  seats, 
which  are  easy  of  access.  Suit- 
able for  boiler  pressures  up  to 
120  lb.  per  sq.  inch. 


"Cameron"     Type    of   Double-Acting 
Steam    Ram    Pump. 


JOHN   Z.  THOM, 


PATRICROFT,     near    MANCHESTER. 
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SIROCCO  FANS 


Bigbest  Award,  grand  prize, 
$t.  Couis  Exposition,  1904. 


Used  in 

H.M.    NAVY, 

IMPERIAL    GERMAN    NAVY, 

WHITE    STAR    LINE, 

BIBBY    LINE, 

UNION=CASTLE    LINE. 

OCEAN    STEAMSHIP   CO., 

ALLAN    LINE, 

&c.,  &c. 


For 

SHIP  VENTILATION, 

REFRIGERATION, 
FORCED     DRAUGHT 

(Closed   Stokehold), 
&c.,  &c. 


DAVIDSON  &  CO..  LH 


"SIROCCO" 
EfJCINEERIflC  WORKS, 


13,  Victoria  Street.  Westminster, 
LONDON, 


37,  Corporation  Street, 
MANCHESTER. 


Belfast. 

115,  Hope  Street, 
GLASGOW. 


Sole  Representatives  for  the  Continent  of  Europe  : 
WHITE,  CHILD,  6  BENEY,  Ltd.,  62  and  63,  Queen  Street,  LONDON,  E.C. 


More  durable  than  iron.  Cheapest  for  all  spans  up  to  100  Fg^ 


D. 

ANDERSON    6  SON,   Ltd., 

LAGAN     FELT    WORKS. 

BELFAST. 

NoVEMlIKR    10,    1905 
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l#Iil!iSIL"5f  if  Electrical  Apparatus 


Electric  Motors 

THE  "TURNER"  ENCLOSED  TYPE. 


Simple    Mechanical 
Construction. 

Low  Temperature  Rise. 

Sparl^Iess  Commutation. 


STANDARD    SIZES— 

k  h.p.  to  40  h.p. 

Further  particulars  on   application 


TURNER,  ATHERTON,  &  CO.,  Ltd.,  "J"';'^^' 


MANCHESTER. 


ELECTRICAL     ENGINEERS. 


Dynamos 


AND 


Motors 

for   all 
purposes. 


NEWTON 

BROS., 
DERBY. 


JOHNGIBBS&SON 

Ventilating  Engineers, 

80.    JUKE    STREET, 

LIVERPOOL. 

Say  Advertising  does  not  pay, 

SEE  OUR  ILLUSTRATED 
ADVERTISEMENT  NEXT 
WEEK. 


Aktiencesellschaft 


Telephone  and  Telegraph  Works 
BERLIN,W. 

INSTRUMENTS  OF  BeST  AND  APPROVED  CONSTRUCTIOH. 

iHusrr  dialogues  supplied  to  the  TRADE  only  


Telephone   Apparatus 

For  Domestic  Use,  Town  Lines,  and   Long 
Distances,  with  Battery  and  Magneto  Call.  ^ 

Central   and   Multiple 

.   .   Switchboards. 

Electric  Bells,  Indicators, 

Fire   Alarms, 
Water   Level   Indicators. 

ALL  Accessories  and  other  Materials. 
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Iron  and  Steel,  &c. 


HERBERlWPERMt 

fipoDCAtES^v/oi^KS 
BiRmiNCHAM. 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N?  373. 

STOCK     250.000     CROSS 


^FORGINGSI 

Cranks  and  Forgings  of  Every      tu 
Description  in  Stock.  ||» 


Sec  our  Advcrlisciiuiii  on  Xovcmbcr  j^Ui.  ' 


CLARKE'S  CRANK  &  FORGE  CO..  Ltd.  ^ 

..CR.SKtu-o,,x.    LINCOLN,  England,     fr 


HEPTON  &  SONS, 

LEEDS, 

Makers  of 

Copper  Pipe  Work  and 
Cisterns 

For  the  Motor  Work. 


November  io,  1905. 


PAGE'S    WEEKLY. 


[siPi'i.EMENT  page  xiii.]        yj 


Time    Recorders 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5%  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


a 


Dey  Time  Registers 

which    are    automatic    machines     for     registering     the    hour    and    minute    at 
which    Employees    start    and    finish    worK, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DEY"   combines   on   THE    ONE    MACHINE   the  good 
points   of  all    other    Automatic    Time    Recorders  on  the   market. 

They    are    of  British    Manufacture   Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World. 

They  are  the  cheapest  up-to-date  machine  on  the  market. 

They  arc  guaranteed  perfect  in  every  detail. 


THEY    COMPEL    PUNCTUALITY. 

The  "Dey"  time  and  ^vages  sheets  combined  do  away 
^vith  time  booKs,  ^vages  books,  and  save  90^,3  of  clerical 
^vorK,  They  are  adaptable  to  every  requirement,  no  matter 
hctv   complicated. 

A  firm  using  1  5  machines  writes  :  "  We  shall  be  sorry  when  we 
change  the  boiler-shop  machine,  as  it  was  one  of  the  earliest,  and  has  had  the 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks  ; 
but  it  has  gone  on  working  the  whole  time  (nearlj-  six  j'earsi  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  intirmary. 


Full  particulars  from  the  Patentees  and  Manufacturers  : — 

HOWARD    BROS.. 

40,  Paradise  Street,  LIVERPOOL. 

TELEGR/IPHIC  ADDRESS:  "  SONNEZ.   LIVERPOOL."  TELEJ'HO.NE  :  7150    LU  LHl'ODL. 

London  Offices  :  100b,  Queen  Victoria  Street.  E.G. 

Teleqbapbic  ADDKB8S:  "CouNTABCB,  London."  Telephone  :  5690  Bank. 


40 
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Systems  for  Engineers 


Write  for  our 
Booklet  No.  20, 
which  deals 
exhaustively 
with  this  modern 
system. 


SHANNON  SYSTEMS 


Dealing  with  Correspondence. 


FIRST :  Copy  your  letters,  agreements, 
and  other  outgoing  correspondence 
on   the   Shannon   Letter   Copier, 

which  copies  ten  times  as  quickly 
as  an  ordinary  screw  press. 

SECOND  :  File  the  copies  of  answers 
with  the  original  letters  received  in 
a  Shannon  Letter  Filing  Cabinet, 

in   alphabetical    and    chrono- 
logical order. 


THE    RESULT: 

Perfect  Copies.  Instant 
reference  to  outgoing  and 
incoming  correspondence 
Great  saving  of  time, 
worry,  and  hard  cash. 


Shannon  Letter  Filing  Cabinet. 


The  Shannon  Letter  Copier. 


T^  Shannon  Ltd., 

rnrs?o'2roon.s:  RopemaKcr  St.,  LONDON,  E.G. 
West  End  Brl^hT  Denman   House,  20,  Piccadilly,  W. 

Joinery  and  Cnbinel  Works:      DalstOH,      Londoil,       N.E. 
F.W.   SCHAFER,    Managing;   Director. 


IF   YOU    KNEW    HOW    MUCH 
LABOUR    A    -    -    - 


Lyie  Dossier 
Filing  Cabinet 


SAVES,    YOU    WOULD    INVEST 
IN    ONE    AT    ONCE. 


THE  LYLE   COMPANY,  Ltd., 

Harrison  Street, 
'^Jf  GRAYS    INN   ROAD, 


LONDON,  W.C. 


NovEMHER  10,  ic;o5. 
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Priinting,  &c. 


Arthur    Stafford   &  Co. 


Read  what  the 

"Caxton  magazine," 

the  Official   Organ  of 

the  printing  and 

Kindred   Crades,  saps 

about  our  printing. 

"  .\n  illustrated 
Catalogue  printed  bv 
Mhssrs.  ,\RTHUR 
ST.4P'FOKD  &  CO., 
Denton,  is  a  decidedly 
up-to-date  specimen 
of  typography  and 
half  -  tone  printing, 
and  reHects  the 
highest  credit  on  the 
producers." 

"An  extremely 
tasteful  pieceof  work, 
perfectly  produced." 


HIGH   GRADE 
PRINTERS 

of  Engineers'  Catalogues,  &c,, 
at  the  Best  Prices* 


r" 


=n 


Modern 
Printing 

for 
Modern 
People. 


c= 


J 


Central  Printing  Works,  DENTON, 


MANCHESTER. 


SPECIAL 


I  I  I 


5  WHEEL 
NUMBERING  MACHINE 

21/- 

COMPLETE. 

ONE     SIZE     FIGURE      ONLY. 

12345 

STEEL    WHEELS; 

SELF-INKINQ 
TRIPLE   ACTION. 

CHANGES  AUTOMATICALLY. 

HIGH-CLASS     MACHIXES     MADE 

HITH    ANY  SIZE   FlhUKE  OR 

NUMHER  OF    WHEELS. 

Let  us  know  your  requirements, 

'the  rubber  stamp  company, 

Makers  of  Endorsing  Stamps  and  Accessories. 

Offices :    i  and  2,  Holborn  Chambers, 

BIRMINGHAM. 


PLAN^COPYING  PAPER  &  LINEN. 

MARION  S  world-renowned 
PLAN  COPYING  PAPERS 
and  LINENS  and  LINEN- 
BACKED  PAPERS,  giving 
Blue,  Black,  and  Brown  Lines 
on  White  Ground,  or  vice- versa. 

THE   FINEST  ON 

THE   MARKET. 

FOR  ENGINEERS  &  ARCHITECTS. 

Descriptive    Booklet,    Specimen     Prints,    and    Price    List    post    free    on 
application. 

MARION    &    CO.,   LTD., 

22     and     23,     Soho     Square,    LONDON,    W. 

BUSINESS     SYSTEMS. 

p  81     CUT    OUT    THIS    COUPON 

:ind   send   it    to 

ROCKWELL=WABASH     CO.,  Ltd., 

69.  Milton   Street,  London,  E.C., 

and  in  reluto  they  will  send  you  lolormatioa  Forms  relatl&g  to— 


1.  Factory  Costs 

2.  Stores  Ledgers 

3.  Perpetual  Card  Ledgers 

4.  Ouotations— Given 

5.  Ouotations— Keceived 
u.  Advertising  Records  tor  Advertisers 
".  Adverlibing  Records  for  Agents 

8.  Advertising  Records  tor  Publishers 
g.  Staff  Register 

10.  Customer  s  Lists 

11.  Addressing  Lists 

12.  Follow-L'p-Svstems— Sales 
J  3.  Follow-Up-Systems— Overdue 

Accounts 


14.  Credit  Ratings 

15.  Sh;ireh<)lders'  Register 

16.  Filing  Catalogues 

17.  Filing  Correspondence 

18.  Filing  Invoices 

19.  Pattern  Records 

20.  Drawing  Records 

21.  Order  Systems 

22.  Doctors,  Dentists,  and  Oculists 
55.  Membership  Records 

24.  Insurance  Recoris  for 

Companies 

25.  Insurance  Records  for  Brokers 

26.  Insurauje  Records  for  Agents 
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Miscellaneous 


F.  A.  KEEP,  JUXON  &  Co 


TANKS 

FOR 

ALL    and     EVERY 
PURPOSE. 


MISCELLANEOUS 
IRON-PLATE  and 
CONSTRUCTIONAL 
IRONWORK. 


mmmMm 


OF    EVERY    DESCRIPTION. 


f  orward   Works, 

BARN     STREET. 

BIRMINGHAM. 

National  Telephone  :  8779. 
Telegrams:   "  StructureB.Blrminghani. 


Ulriu  for  Prices  and  Particulars 

.  .   OF  OUR  .  . 

NEW  "STANDARD' 
MACHINES. 

They  will 

interest 

you 


Best 
Material, 
Workmanship, 
AND  Design. 


PHCENIX  DYNAMO 

MFG.  CO.,  Ltd., 

Tbornbury  UJorks,   BRADFORD. 

London  Ofmce  :  17.  Victoria  St.,  \Vestminstt< 
t^e^raphic A  hirers     "Plierlyna.  Lomlon,"     Tflefihon. 


jR.it, 


:  f, 


'^ 


-^ 


This  picture  represents  an  Elec- 
trical  Engineering   Worl<s 
in      Yorlishire,        wliich 
is  specially  laid   out  for 
the      manufacture     of 
Dynamos,         Motors, 
Switches, .and  Switch, 
boards.       Everything 
is    of    the    best  ;  and 
prices    are    the  lowest 
possible,  consistent  with 
IvjT'      best    material   and  work- 
»  manship. 

and  .Address^ 
Victoria    Electrical   Worhs, 

PARADE,    HUDDERSFIELD. 


l^ote  the  Name 

T.    ^n^ 

EAST 


THE 


DRUM 

PUMP. 

JOH/VSOn'S         RATE  NTS 


Write  for  Catalogue  oj 


99 


POSITIVE    ACTION. 

NO    VALVES. 
HIGH     EFFICIENCY. 


Section  of  "Drum"  Pump. 


DRUM 
ENGINEERING  CO., 

33,  Brook  St.. 

BRADFORD. 


The  CAPELL  Patent  Mine  Fan 

IN     USE    ON     MINES    ALL    OVER    THE    WORLD. 

I  Furnace  Gas  Cleaning  Fans 

(Id    large    use). 

induced  &  Forced  Draught 
Fans.  • 

Fans   for   Ventilation  of 
Buildings, 

^.    ^;;        ADVANTAGES  :- 
$l»N<Sss^  Highest   Economy  in    Power 
^  Small  Size  of  Fans. 

CAPELL  FAN  CO.,  13,  Moseley  St.,  NEWCASTLE-ON-TYNE 
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GREEN'S     ECONOMISER 


SAVES 
MAKES 
EASY 
WORKING 

IN  THE  BOILER  HOUSE. 


15    TO    25    PER    CENT.    IN    COAL 


For  STEAM  BOILERS. 


More  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora= 
ttve  point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


E.  GREEN  &  SON,  Ltd., 


WAKEFIELD,  MANCHESTER,  LONDON, 
AND    GLASGOW. 


g^^^^y^^y^^^^y^^^^^^^^yy^^y^y^^^^^g^¥¥y^^?^5?^^F^g^^ 


YORKSHIRE  MACHINE  TOOL  &  ENGINEERIN6 

WORKS, 

LIVERSEDGE 
Nr.   LEEDS. 


6  ft.  arm  High 
Speed  Radial 
Drill.  Capacity, 
i  hole  through 
8  in.  MS  plates 
per  minute.  600 
revolutions  on 
drill.  Variable 
positive  power 
feeds. 


Ttktraphic Address :  "Alma,  Liversedgc." 
NaL  111. :  3S  Heckmondwikt. 


Builders 

of 

Hlgh>Class    Machine 

Tools, 


Estimates   given   for   complete 
SHELL    MAKING    PLANT. 
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NALDER  BROS.  &  THOMPSON, 

Managing  Director  .    F.   H.  NALDER.  LTD. 

AMMETERS,    VOLTMETERS,       . 
RECORDERS,    CIRCUIT    BREAKERS, 
SWITCHBOARDS 


'Occlude 
I  London. " 


Moving  Coil  Instruments,  from  £2  lOi.  (liil^l* ' 

34,  Queen  Street,  LONDON.  E.C. 

Agents:  Marsh,  Son  and  Co.,  Ltd.,  11,  Upper  Priory,  Bir- 
mingham ;  WH.  McGeoch  and  Co..  Ltd.,  io8,  Argyle  Street, 
Gl;issow:  Berry,  Skinner  AND  Co., 65.  King  Street,  RIancliester: 
Robert  BowRAN  andCo.,  3,  St.  Nicholas  Buildings,  Nevvcastle- 
on-Tyne  ;  Frampton,  Paine  and  Jackson,  29,  Old  Queen 
Street.  London,  S.W,  (London,  Southern,  Western,  and  Eastern 
Counties):  OSWALD  Haes,  56,  Margaret  Street,  Sydney: 
Bal5ier,La\vrie  and  Co..  Calcutta  :  Sti'Dio  Elettrotecnico 
Industriale,  Lugano  and  Milan  (lor  Switzerland  and  Italy); 
Hammar  and  Co.,  Konigstrasse  7,  Hamburg;  \V.  A.  Brinck, 
Amersfoort,  Holland. 


THE  NEW  GUTTA 
PERCHA  CO.,  Ltd., 


Sole  manulact-urers  of  the  Insulating 
materials  known  as  "  GUTTA  GENTZSCH" 

and'TERNAX/'andol  all  descriptions  of 
electrical  -wires  and  cables  insulated 
thereiwith. 

"PERNAX"    and   "GUTTA    GENTZSCH" 

wires  are  equally  reliable  ^vhether  sub- 
jected to  damp  or  dryness. 

Wires  an<i  cables  insulMed  with  these  materials 
are  already  being  used  by  the  leading 
British  rail-way  companies  and  by  other 
large  industrial  undertakings  lor  tele- 
graph, telephone,  electric  light,  power 
transmission,  and  other  purposes. 


For  particulars  and  prices  apply  to — 

THE  NEW  GUTTA  PERCHA  CO.,  Ltd., 
Dash-wood  House, 

Ne-w  Broad  Street, 

London,  E.C. 


CONTRACTORS  TO  HIS  MAJESTY'S   AND  OTHER  GOVERNMENTS. 

James  Tairley  6  Sons, 

r;;'/c,i.srrr."-:     TOOL  STEELS 

Invite   attention   to  their  Unrivalled   Self-bardening  Steel. 


Fairley's  self-hardening  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market).  Small  samples  free  to 
approved  buyers. 


NOTE.-JAMES  FAIRLEY  6  SONS' 
WORKS  (Bramall  Lane,  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills,      Birmingham)      are  merely 

Branch    Departments,   and 


All  Communications  should  bs  addressed  to   the  Head  Ofllces  .-— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


Bars  of  any  Section  in  Brass.  Bronze, 
or  Delta  Alloys. Forgings,  Castings. 
Stampings.  Sheets.  Wire. Tubes. r&^s^ 
The  delta   metal  Co.  Ltd. 


DICKS    PATENT^S 
EXTRUDED  METALS. 

East    Green-wich,     LONDON,    S.E. 
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